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PANEL DISCUSSION ON C I V I L  DEFENSE 
AMERICAN NUCLEAR SOCIETY ANNUAL MEETING 

WEDNESDAY EVENING, JUNE 23, 1965 
GATLINBURG, TENNESSEE 

P a r t i c i p a n t s  

D r .  A .  M. Weinberg, Di rec tor ,  Oak Ridge Nat ional  Laboratory-- 

Professor  D.  F. Cavers, Fessenden Professor  of Law, Harvard 

Professor  T. T .  S tonier ,  Associate  Professor  of Biology, 

D r .  T. B. Taylor, Deputy Direc tor  fa S c i e n t i f i c  Affairs, 

Professor  E .  P. Wigner, Professor  of physics,  Pr inceton 

Mod e r a t  o r  

Law School 

Manhattan College 

Defense Atomic Support Agency 

Universi ty  (on leave  as Direc tor  of  C iv i l  Defense Study 
P ro jec t  , Oak Ridge Nat iona l  Laboratory) 

Opening Comments by A. M. Weinberg 

On behalf of t h e  American Nuclear Socie ty  it i s  a pleasure t o  welcome 

a l l  of you t h i s  evening t o  t h e  panel  d i scuss ion  on t h e  subjec t  of c i v i l  de- 

fense .  

Ours i s  a t roubled  age, and we who have devoted our l i v e s  t o  t h e  ex- 

p l o i t a t i o n  of nuclear  energy have cont r ibu ted  migh t i ly  t o  t h e  t roub le ,  but 

w e  have a l s o  cont r ibu ted  t o  t h e  means f o r  reso lv ing  t h e  t roub le .  Whether 

w e  as nuclear  s c i e n t i s t s  f e e l  t h a t  our  cons t ruc t ive  cont r ibu t ions  i n  t h e  

development of cheap energy sources o r  of nuclear  technology have, as 

Senator  Gore s a i d  l as t  night ,  helped s t a b i l i z e  our t roubled  world, o r  

whether we f e e l  t h e  g u i l t  t h a t  he expressed i n  h i s  t a l k ,  no doubt every- 

one of us f e e l s  involved--involved i n  ways o the r  than  merely as s c i e n t i s t s  

and engineers .  

c u l t  and troublesome aspec t  of  t h i s  involvement--the ques t ion  of  c i v i l  de- 

fense .  There are few g r e a t  i s sues  t h a t  f a c e  t h e  na t ion  today more complex, 

more con t rove r s i a l  o r  more e lus ive  than  t h e  ques t ion  of c i v i l  defense.  The 

ques t ion  i s  p a r t l y  t echn ica l  ( I s  c i v i l  defense t e c h n i c a l l y  f e a s i b l e ? ) ,  

The symposium t h i s  evening i s  t o  cover a p a r t i c u l a r l y  d i f f i -  
I 

r 

NOTE: A l l  brackets  i n  t h e  t e x t  i n d i c a t e  ma te r i a l  which was de le t ed  from 
t h e  o r a l  p re sen ta t ion  because of  a t i m e  shortage.  I n  o ther  places  
t h e r e  have been de le t ions  by t h e  speaker of  extraneous material f o r  
t h e  purpose of conciseness.  
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p a r t l y  p o l i t i c a l  ( I s  c i v i l  defense p o l i t i c a l l y  f e a s i b l e ? ) ,  and p a r t l y  

emotional ( I s  c i v i l  defense d e s i r a b l e ? ) .  

represent ing  t h e  t echn ica l  community t h a t  by and l a r g e  i s  c l o s e s t  t o  many 

of t h e  engineering problems of c i v i l  defense, decided t h a t  a publ ic  sym- 

posium, i n  which t h e  major problems underlying c i v i l  defense could be ex- 

plored, would be of s e rv i ce  to our members and t o  t h e  American publ ic .  

The idea f o r  t h i s  symposium o r ig ina ted  wi th  E v e r i t t  P. Blizard,’ who 

The American Nuclear Society,  

0 

was honored las t  night  f o r  h i s  uns t in t ing  se rv ice  to t h e  nuclear  energy 

community as e d i t o r  of  Nuclear Science and Engineering. M r .  Bl izard has,  

f o r  t h e  past  year,  t aken  a leading r o l e  i n  t h e  newly formed C i v i l  Defense 

Pro jec t  at t h e  Oak Ridge National Laboratory. It i s  a matter  of deep r e -  

g r e t  f o r  all of us t h a t  because of h i s  i l l n e s s  he i s  unable to be he re  t h i s  

evening. 

Since the  quest ion of c i v i l  defense i s  s o  ramif ied and so  cont rovers ia l ,  

we decided t o  conduct our symposium i n  such a way as to present  all s ides  

of t h e  quest ion.  Thus, two of our speakers--Professor Cavers of Harvard and 

Professor  S tonier  of Manhattan College--will  p resent  t h e  case aga ins t  c i v i l  

defense,  and Professor  Wigner of Pr inceton (now on leave at t h e  Oak Ridge 

National Laboratory) and D r .  Taylor of t h e  Defense Atomic Support Agency 

w i l l  present  t h e  case f o r  c i v i l  defense.  Each speaker w i l l  be allowed 

15 minutes i n  which to make h i s  opening s ta tements .  The opening s t a t e -  

ments w i l l  be followed by a discuss ion  between t h e  p a n e l i s t s  and t h i s  w i l l  

be followed by a quest ion and answer per iod from t h e  audience, t h e  length  

of which w i l l  depend upon t h e  temperature both of  t h e  d iscuss ion  and of 

t h e  ambient a i r  i n  t h i s  h a l l .  

O u r  f i r s t  speaker who w i l l  speak on behalf of c i v i l  defense i s  D r .  

Ted Taylor, formerly of t h e  General Atomic Divis ion of General Dynamics 

and now Deputy Direc tor  f o r  S c i e n t i f i c  Af fa i r s  o f  t h e  Defense Atomic Sup- 

p o r t  Agency,. D r .  Taylor, born i n  Mexico though a United S t a t e s  c i t i z e n ,  

0 

0 

received h i s  doc tora te  i n  t h e o r e t i c a l  physics from Cornell .  H e  was an 

J 

%he symposium was proposed6by Professor  ,William Kimel of Kansas S t a t e  
Universi ty  and organized by E v e r i t t i p .  B F z a r d  at t h e  request  of  t h e  ANS 
Education Committee which Professor  Kimel chaired.  James C.  Bresee took  
over arrangements when M r .  Bl izard f e l l  ill i n  Apr i l .  

\ 

\\ 

i 



3 

ensign i n  t h e  Navy during t h e  war and a f t e r  t h r e e  years  a t  t h e  Berkeley 

Radiation Laboratory spent some seven years  a t  Los Alamos designing nu- 

c l e a r  weapons. For t h i s  work he received t h i s  year t h e  E. 0. Lawrence 

Memorial Award of t h e  Atomic Energy Commission. 

i n  1956 and, among o ther  t a sks ,  was l a rge ly  respons ib le  f o r  t h e  d e t a i l e d  

conception of t h e  "Orionf' nuclear  explosion rocket  propuls ion system, t h e  

system t h a t  George Gamov c a l l e d  t h e  "kick i n  t h e  pants" rocke t .  

Taylor br ings to t h e  d iscuss ion  a broad knowledge of nuclear  weaponry 

as  we l l  as  knowledge of e x i s t i n g  defense measures aga ins t  nuclear weapons. 

I the re fo re  take  g rea t  pleasure i n  c a l l i n g  on D r .  Taylor who w i l l  present  

a statement on behalf  of  c i v i l  defense.  D r .  Taylor. 

He jo ined  General Atomic 

D r .  

E. Taylor: Thank you, D r .  Weinberg. I should s ta r t  with t h e  usual 

preamble t h a t  what I have to say about c i v i l  defense i s  my own opinion 

and doesn ' t  necessa r i ly  r e f l e c t  any o f f i c i a l  pos i t i on  of t h e  Department 

of  Defense,or any o ther  government agencies f o r  t h a t  mat te r .  

A 50-megaton c lean  bomb exploded a few miles above New York C i ty  

would k i l l  about 10 mi l l i on  people and des t roy  most of t he  bui ldings with- 

i n  an a r e a  g rea t e r  than  about 500 square mi les .  

l /2 - fus ion  bomb exploded on t h e  sur face  of a r u r a l  a r ea  i n  New York would 

k i l l  approximately 30 thousand people by b l a s t  and f i r e  a lone;  and, de- 

pending upon t h e  winds, t h e  impact point ,  and whether t h e  f a l l o u t  p a t t e r n  

included a l a r g e  c i t y  l i k e  New York City, s e v e r a l  hundred thousand t o  

over 10 mi l l i on  people would be k i l l e d  by f a l l o u t  from an explosion of 

t h i s  s o r t .  

A 50-megaton, 1 /2- f i ss ion ,  

The United S t a t e s  and t h e  Soviet  Union a r e  now able  t o  b u i l d  bombs of 

t h i s  kind and t o  de l ive r  them by a v a r i e t y  of means, ranging a l l  t h e  way 

from i n t e r c o n t i n e n t a l  b a l l i s t i c  mi s s i l e s  to some type of covert  emplace- 

ment. There i s  l i t t l e  doubt t h a t  t h e  United Kingdom could a l s o  do so  i f  

they  wish. France and China have b u i l t  and t e s t e d  seve ra l  f i s s i o n  bombs 

already.  I have l i t t l e  doubt t h a t  t hey  too could b u i l d  a 50-megaton bomb 

and achieve some means of de l ive r ing  it wi th in  a few years .  I a l s o  be- 

l i e v e  t h a t  any o r  a l l  of a t  l e a s t  a dozen add i t iona l  countr ies  could 

bu i ld  a t  l e a s t  a few f i s s i o n  bombs and perhaps a few l a r g e  thermonuclear 

bombs wi th in  the  next decade or  two unless  some kind of a means f o r  i n t e r -  

na t iona l  con t ro l  of atomic energy i s -deve loped .  
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About 25 United S t a t e s  metropol i tan areas  which have over a mi l l i on  

inhab i t an t s  account f o r  about 35% of t h e  United S t a t e s  population. 

10 metropol i tan areas  i n  t h e  USSR have over a m i l l i o n  people, and these  

account f o r  about 10% of t h e  Sovie t  population. 

6% of i t s  populat ion i n  roughly 15 metropol i tan areas  with populations 

over one m i l l i o n .  

About 

Communist China has  about 

These a r e  some of t h e  g r i s l y  f a c t s  of t h e  age t h a t  we l i v e  in .  D i f -  

Some r e f u s e  t o  t h i n k  any f e r e n t  people r e a c t  t o  them i n  d i f f e r e n t  ways. 

f u r t h e r  about them. Others t h i n k  about them a g rea t  dea l  and become'con- 

vinced t h a t  t h e r e  i s  no r e a l  hope f o r  t h e  f u t u r e  and proceed, as I would 

c a l l  it, simply t o  " w a i l  a t  t h e  w a l l . "  

more of var ious  measures. I be l ieve  t h a t  t h e  most s i g n i f i c a n t  measures 

t h a t  have been advocated as poss ib l e  counters t o  t h e  t h r e a t  of some kind 

of nuclear d i s a s t e r  have been t h e  following: 

S t i l l  o the r s  advocate one or 

F i r s t  of all, t h e  establishment of a world court  of l a w  and some 
kind of i n t e r n a t i o n a l  po l i ce  fo rce ,  l ead ing  even tua l ly  t o  some 
form of world government ; 

Second, arms c o n t r o l  and disarmament among t h e  sovereign na t ions  ; 

Third, t h e  maintenance of a s t a t e  of s t a b l e  mutual de t e r r ence  s t a t e  
between t h e  major powers; 

Fourth, t h e  bui ldup of  a c t i v e  defenses a g a i n s t  all l i k e l y  s t r a t e g i c  
de l ive ry  systems; 

F i f t h ,  a n a t i o n a l  f a l l o u t  s h e l t e r  program; 

Sixth,  a l a r g e  c i v i l  defense program based on blast ,  f i r e ,  and f a l l -  
out s h e l t e r s  and d e t a i l e d  p lans  f o r  p o s t a t t a c k  recovery; and 

Seventh, gradual d e c e n t r a l i z a t i o n  away from l a r g e  urban a reas  of 
population. 

I do not be l i eve  t h a t  any of t h e s e  measures taken  alone i s  an adequate 

response t o  the  exceedingly dangerous s i t u a t i o n  t h a t  humanity has go t t en  

i t s e l f  i n t o .  Among those  who worry about t h e s e  t h i n g s  t h e r e  i s  a tendency 

t o  choose one grand s o l u t i o n  and then  p i t  t h i s  aga ins t  all o the r s  i n  what 

o f t e n  reaches a very  h igh  emotional p i t c h .  I advocate e s s e n t i a l l y  all 
of t h e  measures I have j u s t  l i s t e d ,  but I be l i eve  t h a t  t hey  vary  consid- 

e rab ly  i n  t h e  ex ten t  t o  which they  can so lve  our  problems and i n  t h e  t ime > 

with in  which they  can be brought about. I do be l ieve ,  however, t h a t  t h e r e  

i s  productive work t h a t  can be s t a r t e d  on each one of them r i g h t  away. 

Steps lead ing  t o  some of t h e  measures have been under way f o r  sometime. 



* '  

I bel ieve  t h a t  some form of world government w i l l  be required t o  

maintain permanent s t a b i l i t y  aga ins t  se r ious  damage t o  t h e  human race  

from t h e  use of weapons of mass des t ruc t ion .  But I a l s o  s t rong ly  be l ieve  

t h a t  we must do many o ther  th ings  while we a r e  working toward t h i s  i d e a l  

goal .  

I t h i n k  it i s  imperative t h a t  we e s t a b l i s h ,  as soon as  we can, some 

means f o r  i n t e r n a t i o n a l  con t ro l  of t h e  production and d i s t r i b u t i o n  of 

f i s s i l e  ma te r i a l .  Other arms con t ro l  and su rve i l l ance  measures which may 

be  acceptable  t o  t h e  major powers somewhat sooner w i l l  a l s o  he lp  t o  r e -  

duce t h e  p robab i l i t y  of major nuclear  d i s a s t e r s .  

any inspec t ion  system and con t ro l  system which would prevent t h e  assembly 

of a t  l e a s t  a few nuclear  explosive systems o r  b a c t e r i o l o g i c a l  weapons 

which could produce exceedingly l a rge  numbers of ca sua l t i e s  i n  t h e  world 

of  today. We must  simply face  up t o  t h e  r e a l i t y  t h a t ,  given t h e  re levant  

knowledge, it t akes  a very small  e f f o r t  on a n a t i o n a l  s ca l e  t o  produce 

l a r g e  nuclear explosives,  once given a few kilograms of f i s s i o n a b l e  

ma te r i a l ;  f i s s i o n a b l e  ma te r i a l  i t s e l f  i s  becoming a t  l e a s t  somewhat e a s i e r  

t o  produce i n  a g rea t e r  v a r i e t y  of d i f f e r e n t  ways as time goes by. 

i s  why I be l ieve  t h a t  arms con t ro l  and inspec t ion  alone a r e  not s u f f i c i e n t  

f o r  world s e c u r i t y .  They do, however, o f f e r  t h e  long-range p o s s i b i l i t y  

of l imi t ing  t h e  damage which can be caused by any group of people t o  

some l e v e l  which can be t o l e r a t e d  by humanity as  a whole. 

But  I cannot conceive of 

This 

I be l ieve  t h a t  our de t e r r en t  forces  have played a major r o l e  i n  pre-  

vent ing  nuclear d i s a s t e r s .  But  we should remember t h a t  t h e s e  forces  a r e  

e f f e c t i v e  only i f  we can i d e n t i f y  an aggressor; and the re fo re  they  c a n ' t  

be r e l i e d  upon t o  prevent e i t h e r  t h r e a t s  of massive c i v i l  damage, o r  

damage i t s e l f ,  by groups whose cause does not r equ i r e  them t o  r evea l  

t h e i r  i d e n t i t y .  A revolu t ionary  group, f o r  example, could use nuclear 

explosives as  a t h r e a t  by which t o  enforce immediate, publ ic  disarmament 

by some major power o r  powers. Or, a t  l e a s t ,  t h i s  could be used as  t h e  

excuse f o r  making t h r e a t s  of var ious kinds.  Furthermore, I be l ieve  t h a t  

t h e  t h r e a t  of massive r e t a l i a t i o n  aga ins t  each o ther  by a l l  major powers 

may l e a d  eventual ly ,  perhaps through e r r o r ,  t o  f u l l - s c a l e  war. 

I be l i eve  t h e  e f f e c t i v e  defense of many c i t i e s  aga ins t  a determined 

e f f o r t  by a powerful country t o  des t roy  them with b a l l i s t i c  mi s s i l e s  i s  
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exceedingly d i f f i c u l t  and may be hopeless.  But a c t i v e  defenses aga ins t  

both long-range bombers and b a l l i s t i c  mi s s i l e s  can be very e f f e c t i v e  

aga ins t  a t t acks  by s m a l l  numbers of c a r r i e r s ,  corresponding t o  t h e  s o r t  

of t h r e a t  t h a t  might e x i s t  i f  arms con t ro l  measures prevented t h e  buildup 

o f  exceedingly l a r g e  forces .  

a t t a c k  by count r ies  which have not y e t  been a b l e  t o  bu i ld  up a l a r g e  and 

soph i s t i ca t ed  of fens ive  force .  There a r e  a l s o  some ind ica t ions  tha t  b a l -  

l i s t i c  mi s s i l e  defense t o  p ro tec t  major c i t i e s  would be much more e f f e c -  

t i v e  i f  t h e  in t e rcep t ions  can be done a t  r e l a t i v e l y  low a l t i t u d e s .  There- 

f o r e  we w i l l  s ee  a coupling l a t e r  on between t h e  b a l l i s t i c  m i s s i l e  defense 

problem and t h e  ques t ion  of s h e l t e r s .  

Now when it comes t o  s h e l t e r s ,  I f i n d  it very d i f f i c u l t  t o  t h i n k  of 

f a l l o u t ,  b l a s t  r e s i s t a n t ,  and f i r e  r e s i s t a n t  s h e l t e r s  i n  d i f f e r e n t  ca te -  

gor ies ,  simply because any type of underground s h e l t e r  i s  t o  some exten t  

e f f e c t i v e  p ro tec t ion  aga ins t  all t h r e e  e f f e c t s .  It can ha rd ly  be d i s -  

puted, I bel ieve,  that  buried s h e l t e r s  which could withstand, say, 100 p s i  

and t o t a l  des t ruc t ion  of t h e  surroundings by f i r e  would d r a s t i c a l l y  r e -  

duce immediate c a s u a l t i e s  from a nuclear  a t t ack .  Such a s h e l t e r  system 

and e f f e c t i v e  pos t a t t ack  plans could reduce t h e  number of people k i l l e d  

by a 50-megaton low-a l t i tude  a i r b u r s t  over New York City t o  l e s s  than  

one mi l l i on  people.  The number of people k i l l e d  by b l a s t  and f i r e  i n  

s imi l a r  s h e l t e r s  fol lowing a 50-megaton de tona t ion  on the  su r face  of  t h e  

New York S t a t e  countryside would be of  t h e  order  of 1000 people. If 

one-half t h e  y i e l d  were f i s s i o n ,  then  f a l l o u t  could s t i l l  be an important 

problem a f t e r  two weeks f o r  a few hundred thousand people or l e s s .  But 

pos t a t t ack  decontamination plans and equipment could reduce t h e  f a l l o u t  

hazard much f u r t h e r .  

Such defenses could a l s o  be e f f e c t i v e  aga ins t  

I be l ieve  t h a t  a United S t a t e s  n a t i o n a l  f a l l o u t  s h e l t e r  program, a t  

l e a s t ,  i s  demanded by reason. Large populated a reas  which cannot be pro- 

t e c t e d  against  f a l l o u t  a r e  simply t o o  e n t i c i n g  t a r g e t s  f o r  i r r e spons ib l e  

groups of ind iv idua ls ,  not even necessa r i ly  represent ing  a nat ion.  A 

100-kiloton sur face  b u r s t  of a f i s s i o n  bomb, under c e r t a i n  occasional ly  

achieved weather condi t ions,  could depos i t  enough f a l l o u t  t o  k i l l  most of  

t h e  people i n  any of our l a r g e s t  c i t i e s .  

k i l l  of t h e  order  of a mil l ion  people even i n  a r u r a l  environment i n  t h e  

A 50-megaton sur face  bu r s t  would 



7 

United S t a t e s .  Fa l lou t  s h e l t e r s  would reduce these  numbers by very  l a r g e  

f a c t o r s .  I f i n d  it d i f f i c u l t  t o  conceive t h a t  arms cont ro l  and inspec t ion  

could with high p robab i l i t y  guarantee t h a t  l a r g e  numbers of people could 

not be k i l l e d  o r  th rea tened  by i r r e spons ib l e  a c t s  lead ing  t o  t h e  explosion 

of a very small number of very l a r g e  y i e l d  "d i r ty"  devices .  

But I should a l s o  point  out t h a t  f a l l o u t  s h e l t e r s  alone would not pre-  

vent t h e  k i l l i n g  of approximately one- th i rd  of t h e  United S t a t e s  population 

by t h e  b l a s t  and f i r e  e f f e c t s  from approximately twenty-five 50-megaton 

bombs. It i s  simply a f a c t  t h a t  modern c i t i e s  a r e  exceedingly vulnerable  

t o  l a rge  nuclear  weapons. The United S t a t e s  i s  probably t h e  most vu lner -  

ab le  b i g  country i n  t h e  world, i n  terms of t h e  f r a c t i o n  of t h e  populat ion 

which l i v e s  i n  l a r g e  c i t i e s .  Interconnect ing b l a s t  s h e l t e r s  and perhaps 

b a l l i s t i c  mi s s i l e  defense systems a r e  t h e  only means I can see  f o r  de- 

c reas ing  t h e  v u l n e r a b i l i t y  of c i t i e s  by very b ig  f a c t o r s .  

The cos t  of f a l l o u t  s h e l t e r s  f o r  t he  United S t a t e s  populat ion has been 

est imated a t  about $3 t o  $5 b i l l i o n .  

system of 100-psi  in te rconnec t ing  b l a s t  s h e l t e r s  f o r  a reas  of very high 

populat ion d e n s i t y  plus  b l a s t  r e s i s t a n t  f a l l o u t  s h e l t e r s  f o r  t he  r e s t  of 

t h e  populat ion run t o  a few t e n s  of b i l l i o n s  of  d o l l a r s .  Extensive pos t -  

a t t a c k  recovery system c o s t s  appear t o  be roughly t h e  same as t h e  cos t s  

of t h e  s h e l t e r s  themselves.  

Estimates o f  t h e  cos t  of a complete 

Looking somewhat f u r t h e r  i n t o  t h e  fu tu re ,  I be l ieve  t h a t  a r e v e r s a l  

of t h e  cur ren t  t r ends  toward urbanizat ion,  t o  d i spe r se  both the  populat ion 

and industry,  w i l l  be t h e  most e f f e c t i v e  way of decreasing by l a rge  f a c -  

t o r s  t h e  leverage which a few l a r g e  bombs can apply aga ins t  a country.  

Modern technology i s  capable of th ings  t h a t  we used t o  th ink  not very long 

ago were f a n t a s t i c .  I be l i eve  we should slowly put it t o  work on d i spe r sa l ,  

r e l i a b l e  communications and r ap id  economical, l a rge - sca l e  t r anspor t a t ion .  

I see  no fundamental reason why the  major i ty  of t h e  count ry ' s  personnel 

and ma te r i a l  t r a n s p o r t a t i o n  system could not be underground and a l s o  serve 

as t h e  major p a r t  of  a b l a s t  s h e l t e r  system f o r  use i n  emergencies. 

Obviously any n a t i o n a l  o r  i n t e r n a t i o n a l  d i s p e r s a l  plans w i l l  t ake  a 

long, long t ime t o  car ry  ou t ;  but  I cannot s ee  how e l s e  t o  cope wi th  t h e  

prospects  f o r  con t ro l  of  a very l a r g e  number of  people by very few who 

have i n  t h e i r  possession t h e  incredib ly  des t ruc t ive  power of even a small  

number of nuclear  explosives .  
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I see  mountains of work t o  be done on t h e s e  problems. I a l s o  see  

l i t t l e  which I be l ieve  t o  be o f  g r e a t e r  importance t o  us as ind iv idua ls  

and t o  humanity as a whole. Perhaps some of  t h e  measures I have r e f e r r e d  

t o  w i l l  t u r n  out not t o  make good sense ;  but I w i l l  be far happier  t o  see  

vigorous work going on on more of them and fewer l e s s  heated emotional 

arguments which address themselves t o  what we should not do r a t h e r  than  

t o  what we should do. 

E. Weinberg: Thank you very  much, D r .  Taylor. I want t o  thank you 

p a r t i c u l a r l y  f o r  s e t t i n g  such a s t e r l i n g  example f o r  t h e  o ther  p a n e l i s t s  

i n  holding t o  your t ime so  accura te ly .  

Opening t h e  d iscuss ion  by t h e  oppos i t ion  i s  Professor  Tom T. S tonier ,  

Associate  Professor  of Biology a t  Manhattan College. 

received h i s  Ph.D. i n  p lan t  physiology a t  Yale Universi ty  i n  1955. He 

i s  we l l  known t o  many of our ANS members s ince  h e  spent  s e v e r a l  years  as  

a research a s soc ia t e  a t  Brookhaven as  w e l l  as a t  t h e  Rockefel ler  I n s t i t u t e  

before  jo in ing  Manhattan College. He  has published a number of papers on 

t h e  problems of  normal and abnormal growth of p l a n t s .  

Professor  S ton ie r  

Professor  S ton ie r  has f o r  s e v e r a l  years  concerned himself a l s o  with 

broad quest ions of publ ic  po l i cy ;  f o r  example, he  i s  a member of t h e  board 

of d i r e c t o r s  and s e c r e t a r y  of " S c i e n t i s t s  on Survival ' '  and was conference 

chairman o f  t h e  t h i r d  annual Congress of S c i e n t i s t s  on Surv iva l .  He has  

w r i t t e n  about and presented testimony before  Congress on t h e  e f f e c t s  of 

nuclear  weapons. Professor  S ton ie r  has  j u s t  published a book, Nuclear 

Disaster ,  which presents  an ana lys i s  of thermonuclear w a r .  About t h i s  

book, c r i t i c s  as wide apa r t  as Bertrand Russe l l  and Herman Kahn seem t o  

agree.  Sa id  Bertrand Russel l ,  and I quote,  "I admire t h e  jud ic ious  and 

s c i e n t i f i c  weighting o f  evidence and t h e  c a r e f u l  absence o f  overstatement";  

and Herman Kahn sa id ,  "A c a r e f u l  and c r e a t i v e  t reatment ,  t h e  b e s t  account 

o f  t he  a f t e r - e f f e c t s  of nuclear  war ava i l ab le  t o  t h e  genera l  publ ic . "  

consider it t o  be a f e a t  indeed t o  w r i t e  a book on s o  con t rove r s i a l  a 

subjec t  t h a t  s t i l l  mer i t s  such p r a i s e  from both  Lord Russe l l  and Herman 

Kahn. It i s  t h e r e f o r e  indeed a pleasure t o  welcome Professor  S ton ie r  t o  

present  h i s  views. 

I 

. 
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Professor  S t o n i e r :  I would l i k e  to begin by s t a t i n g  t h e  bas i c  poin ts  

of  view which I b r ing  to t h e  problem,and then  I would l i k e  to expla in  why 

I have very se r ious  t r e p i d a t i o n s  about t h e  kind of s h e l t e r  program t h a t  

has  been proposed by t h e  Pro jec t  Harbor s tudy.  

nuclear  war is a r e a l  p o s s i b i l i t y .  On t h e  o the r  hand, I do not be l ieve  

t h a t  nuclear  war i s  i n e v i t a b l e .  I a m  not a p ro fes s iona l  p a c i f i s t ;  I do 

not be l ieve  i n  u n i l a t e r a l  disarmament; bu t  I do f e e l  t h a t  - a continued esca-  

l a t i o n  of t h e  arms r ace  a l s o  c o n s t i t u t e s  a dead end and one which i n  f a c t  

Bas i ca l ly  I be l i eve  t h a t  

only l e s sens  secu r i ty ,  not increases  it. i' 
I am not opposed to a l l  forms of c i v i l  defense;  however, I am aga ins t  

f r eez ing  ourselves  i n t o  a f ixed  formula f o r  coping with an extremely com- 

p lex  problem. The problems of s u r v i v a l  confront ing a soc ie ty  faced wi th  

a nuclear  a t t a c k  a r e  d i f f i c u l t  to assess f o r  a v a r i e t y  of reasons:  There 

a r e  many t echn ica l  unce r t a in t i e s ,  and, as D r .  Weinberg just pointed out ,  

t h e r e  a r e  a l s o  many nontechnical  value judgments t h a t  a r e  assoc ia ted  with 

eva lua t ing  any c i v i l  defense program. 

agree about (one of s eve ra l )  i s  t h a t  nuc lear  war would c o n s t i t u t e  t h e  

g r e a t e s t  des t ruc t ion  i n  recorded h i s t o r y ,  perhaps throughout a l l  of t h e  

h i s t o r y  of mankind. To put it i n t o  perspect ive,  I'll t a l k  about a weapon 

somewhat smaller  than D r .  Taylor: a 20-megaton weapon exploded over New 

York C i ty  or on New York C i ty  ( f o r  a v a r i e t y  of reasons t h e  f i g u r e s  come 

out about t h e  same). The m o r t a l i t i e s  produced by such a de tona t ion  would 

be roughly 10 t imes t h e  number of b a t t l e  deaths  t h a t  t h e  United S t a t e s  

has su f fe red  throughout i t s  h i s t o r y  from t h e  American Revolution t o  

V i  e t  nam I 

One t h i n g  t h a t  D r .  Taylor and I 

I n  t h e  P ro jec t  Harbor r e p o r t  t h e r e  a r e  a number of s ta tements  with 

which I am very much i n  agreement. The need f o r  t h e  establishment of a 

pos t a t t ack  opera t ion  developments group, f o r  example, t o  se rve  a s  a p i l o t  

s tudy and opera t ions  eva lua t ion  group. And t h e  need f o r  b e t t e r  under- 

s tanding o f  t h e  r e l a t i o n s h i p  between s u r v i v a l  and recovery. Also, at one 

point  t h e  s ta tement  i s  made t h a t  one should deplore  t h e  tendency to c r e a t e  

a model s h e l t e r  program with an ope ra t iona l  system. 

I f e e l  t h a t  t h e  analyses  have been i n  t h e  pas t  and continue t o  be a t  

present  woefully inadequate.  This i s  p a r t i c u l a r l y  t r u e  i n  t h e  a r e a  of 

1 ong -t erm s u r v i v a l  . 

I 

I n  general ,  however, 
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For example, t h e r e  i s  a tendency t o  confuse, when one i s  t a l k i n g  about 

recovery, what people - can do following a d i s a s t e r  with what t hey  w i l l  do. 

The ha l f  empty l i f e b o a t s  around t h e  T i t an ic  picked up only 13 out of t h e  

1600 men, women, and ch i ldren  i n  t h e  water .  I n  f a c t ,  only one of t he  18 
boats even made the  e f f o r t  t o  save t h e  people i n  the  water. I n  t h e  o ther  

boa ts  t h e  demoralized s t a t e  caused t h e  survivors  t o  succumb t o  an i r r a t i o n a l  

f e a r .  Every suggestion t o  t u r n  around was countered with:  "We w i l l  only 

be swamped; it i s  no use." 

There i s  a tendency i n  t h e s e  c i v i l  defense analyses t o  ignore f a c t o r s  

t h a t  cannot be plugged i n t o  a computer. This was p a r t i c u l a r l y  t r u e  during 

t h e  e a r l y  s tages  of t h e  economic analyses which ignored items l i k e  t r a n s -  

por ta t ion ,  communications, banking, and other  coordinat ing f a c t o r s  i n  our 

economy. This i s  somewhat b e t t e r  i n  P ro jec t  Harbor: It mentions, f o r  

example, t h a t  petroleum may be t h e  "Achilles h e e l . "  Yet t h e r e  i s  s t i l l  

a tendency t o  look at  problems, o r  p o t e n t i a l  problems, out  of context .  

There i s  no understanding of s y n e r g i s t i c  e f f e c t s .  And t h e r e  i s  a tendency 

t o  apply simple engineering so lu t ions  t o  complex problems. 

I n  f a c t ,  i f  I were t o  sum up i n  a s i n g l e  statement what bothers  me 

about a s h e l t e r  program, it i s  t h a t  I consider it equivalent  t o  another 

engineering so lu t ion  t o  a complex problem, namely, t h e  Maginot Line, 

which t h e  French b u i l t  a t  considerable  expense t o  solve the  problem of 

how t o  prevent t h e  Germans from invading France again.  The Maginot Line 

provided some defense.  There i s  no quest ion of t h a t .  But  it was inade- 

quate aga ins t  a determined enemy. The f a i l u r e  of t h e  Maginot Line was 

not t h a t  it d i d n ' t  extend across  t o  the  English Channel, but  r a t h e r  i t s  

f a i l u r e  was t h a t  it was an extension of t h e  t rench  warfare of World War I 

and was not equipped t o  dea l  with t h e  new m i l i t a r y  technology which was 

developing between t h e  two wars, p a r t i c u l a r l y  a i r  warfare and parachute 

t roops .  

S imi la r ly ,  t h e  s h e l t e r  program was psychological ly  derived from t h e  

B r i t i s h  c i v i l  defense program of World War 11. And I am s t r e s s i n g  t h e  

f a c t  t h a t  it i s  t h e  B r i t i s h  experience because it c e r t a i n l y  wouldn't have 

come out of  t he  German one. The German experience i n  World War I1 s t a r t e d  

when c i t i e s  were s c i e n t i f i c a l l y  ra ided  i n  J u l y  of  1943. 
Hamburg. 

?"ne f i r s t  c i t y  was 

n 



11 

. 

Before t a l k i n g  about Hamburg, I j u s t  want t o  poin t  out t h a t  P ro jec t  

Harbor a t  one point  says t h a t  present  f a l l o u t  s h e l t e r s ,  t h e  so-ca l led  

c l a s s  I V  s h e l t e r s ,  have no s p e c i f i c  provis ion f o r  b l a s t  o r  f i r e  r e s i s t a n c e  

but  do not increase  t h e  danger from these  hazards .  But  t h e  Hamburg ex- 

per ience showed t h a t  t h e  worst poss ib le  p lace  f o r  a populat ion t o  be i n  a 

c i t y  t h a t  i s  on f i r e  i s  t o  huddle i n  t h e  basements of  bu i ld ings .  Now 

t h e  Hamburg experience was a s  fol lows:  

o f  them i n  basement s h e l t e r s .  Many of t hese  s h e l t e r s  had been re inforced  

with t imbers t o  r e s i s t  b l a s t  e f f e c t s .  The f i r e  r a i d  produced a conf la -  

g ra t ion  which wi th in  twenty minutes involved about 4.5 square miles .  

p i l l a r  of burning gases rose  2-1/2 miles .  Some of t h e  RAF planes t h a t  

got caught i n  it were f l i pped  over.  The temperatures according t o  t h e  

s t r a t e g i c  bombing survey went up t o  800 C (over 14OOOF). 
German documents which, i n  view of some experimental  data,  would make more 

sense ;  and according t o  them, 1400 C was reached a h a l f  an hour a f t e r  t h e  

mass f i r e s  had coalesced. These extremely high temperatures l a s t e d  f o r  

f i v e  hours .  

a f t e r  10 hours t h e  a i r  temperature was s t i l l  we l l  over 2 0 O o C .  

60,000 people were k i l l e d ,  most 

The 

0 
But I have seen 

0 

It was only a f t e r  s i x  hours t h a t  they  dropped t o  8OO0C, and 

I n  some 

ins tances  where s h e l t e r s  had been covered with rubble,  t h e  heat  i n s i d e  t h e  

s h e l t e r  was s o  g rea t  t h a t  when they were opened t e n  days l a t e r  t h e  in f lux  

of  f r e s h  a i r  caused t h e  s h e l t e r  contents  t o  bu r s t  i n t o  flame. 

O f  t h e  60,000 people t h a t  died i n  t h a t  p a r t i c u l a r  event, 70% died  

of carbon monoxide poisoning. ?"ne people t h a t  escaped were p r imar i ly  

people who got ou t  o f  t h e  a rea  o r  i n t o  t h e  cana ls  before  t h e  f i r e s  

coalesced. The ones who s tayed  i n  t h e  basement s h e l t e r s  per ished.  I 

might r e i t e r a t e  t h a t  a 20-megaton weapon exploded i n  t h e  a i r  on a ve ry  

c l e a r  day produces enough hea t  t o  i g n i t e  t h e  c lo th ing  of a person s tanding  

18 miles from t h e  bomb. A rad ius  of 18 miles involves  an a rea  of  about 

1000 square miles .  The biggest  f o r e s t  f i r e  on t h e  cont inenta l  United 

S t a t e s  i n  t h e  l a s t  50 years  was l e s s  than  500 square miles,  and it took 

many days t o  burn. 

I would l i k e  t o  make a second point  and t h a t  r e l a t e s  t o  long-term 

e f f e c t s .  

t h a t  a r e  l i k e l y  t o  occur:  I n  1939 a wind storm swept across  Colorado and 

knocked over many of t h e  g igan t i c ,  b e a u t i f u l  Engelmann spruces.  This was 

Let me give you - one example of t h e  kind of  ecologica l  imbalances 
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a sad event f o r  t h e  human populat ion but was a g r e a t  boon f o r  t h e  Engelmann 

spruce bark bee t l e s ,  who then  l i v e d  on t h e s e  t r e e s  (which s t i l l  had t h e  

r o o t s  down i n  t h e  ground and were a l i v e ) ,  and b u i l t  up immense b e e t l e  

populat ions which by 1942 had consumed t h e  wind-thrown timber.  They then  

migrated out  i n t o  t h e  hea l thy  t rees  and although t h e  b e e t l e  m o r t a l i t y  was 

g r e a t l y  increased ( t h e  f i r s t  wave would be demolished, t hen  t h e  second 

wave; however, t h e  t h i r d  wave might be successfu l  because t h e  t r e e  had 

been s u f f i c i e n t l y  weakened), over t h e  next  s i x  years  16 t imes more timber 

was destroyed by t h e  bark bee t l e s  than  had been destroyed by f i r e s  dur ing  

t h e  previous t h i r t y  years  i n  t h e  Rocky Mountain s t a t e s .  Now i f  one were 

t o  s i t  down and t r y  to f i g u r e  out t h e  most ingenious way t o  t u r n  a f o r e s t  

over t o  bark bee t l e s ,  one couldn ' t  do b e t t e r  than  t o  expose it t o  t h e  kind 

o f  f a l l o u t  f i e l d s  t h a t  could be expected a f t e r  a nuclear  war. The r a d i a t i o n  

would weaken t h e  t r e e s  but  not k i l l  them (it would k i l l  some). 

e l imina te  t h e  ch ief  predators ,  t h e  woodpeckers; and although it would 

damage t h e  b e e t l e  population, a b e e t l e  populat ion can  recover a t  a r a t e  

of 500 t o  1 i n  a s i n g l e  generat ion under optimum condi t ions .  Such optimum 

condi t ions would be c rea ted  by t h e  p re fe r r ed  food supply of r a d i a t i o n -  

sickened t r e e s .  

It would 

Another point  t h a t  I would l i k e  t o  b r i n g  out i n  terms of  long-term 

e f f e c t s  r e l a t e s  t o  t h e  year 1816: 
without a summer. It snowed i n  J u l y  i n  New England, crop f a i l u r e  was 

t o t a l  throughout t h e  northern Unit-ed S t a t e s  and Scandinavia,  and t h e  

reason i n  a l l  l i ke l ihood  was t h e  1815 erupt ion  of Mount Tomboro, a volcano 

i n  Indonesia which threw up immense q u a n t i t i e s  of d u s t .  W.  J. Humphreys, 

a meteorological  phys i c i s t  f o r  t he  United S t a t e s  Weather Bureau, i s  one 

of  t h e  ch ie f  proponents of t h e  idea  t h a t  an i c e  age i s  i n i t i a t e d  by t h e  

r e f l e c t i o n  of s o l a r  energy by s m a l l  p a r t i c l e s  i n  t h e  s t r a tosphe re .  Be- 

cause of t h e  shor tness  of t ime (but  I would be de l igh ted  t o  go i n t o  a 

more d e t a i l e d  d iscuss ion  af terwards) ,2  i f  one makes a c a l c u l a t i o n  as  t o  

how much dus t  might be thrown up by, l e t  us say, one hundred 20-megaton 

ground bur s t s ,  one begins t o  f e e l  ve ry  uncomfortable. 

about a 3000-megaton a t t a c k  aga ins t  t h e  United S t a t e s ,  so t h e  t o t a l  i s  

It i s  known i n  fo lk lo re  a s  t h e  year 

' 

Pro jec t  Harbor t a l k s  

. 

See Nuclear Disaster, pp. 138-141. 2 
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presumably 6000 megatons i P  one includes both s ides  (it may be more). 

a m  not saying t h a t  an i c e  age i s  probable. A l l  I am saying i s  t h a t  it i s  

t h e  kind of dis turbance i n  nature  t h a t  one cannot simply ignore.  

I 

This br ings me then  t o  t h e  l a s t  point  which i s  t h a t  t h e  Maginot Line 

c rea t ed  a response i n  t h e  German h igh  command, v s . ,  how can one overcome 

t h e  Maginot Line. That t h e  Germans were eminently successfu l  i n  neut ra -  

l i z i n g  t h e  Maginot Line i s  a matter of h i s t o r i c a l  record.  A c i v i l  defense 

program i s  a l s o  most l i k e l y  t o  incur  a c e r t a i n  response from a determined 

enemy. This response might very we l l  be t h a t  i n s t ead  of p l a s t e r i n g  t h e  

country wi th  3000 megatons he w i l l  do so with 10,000 megatons. 

t h e  a t t a c k  becomes more massive, then  we w i l l  increase  t h e  reverbera t ions  

upon na ture .  Under t h e s e  circumstances it may wel l  be t h a t  a s  a r e s u l t  

of having engaged i n  a program whkh  w i l l  run many many tens  of b i l l i o n s  

of  d o l l a r s ,  t h e  long-term - su rv iva l  r a t e  a c t u a l l y  goes down ins t ead  of  up. 

And i f  

I t h i n k  t h a t  our energies  a r e  b e t t e r  devoted i n  o ther  d i r e c t i o n s .  

D r .  - Weinberg: Thank you very much,Professor S ton ie r .  Our second 

speaker on behalf  of t h e  opposi t ion w i l l  be David F. Cavers, t h e  Fessenden 

Professor  of  Law a t  t h e  Harvard Law School and former Associate  Dean of 

t h e  Harvard Law School. Professor  Cavers, o r i g i n a l l y  from Buffalo, New 

York, i s  a d i s t ingu i shed  lawyer, having prac t iced  i n  New York City a s  wel l  

as serv ing  on t h e  l a w  f a c u l t i e s  a t  Duke, a t  Yale, a t  Chicago, and a t  West 

V i rg in i a  before  rece iv ing  h i s  present  appointment a t  Harvard. He has  had 

many contac ts  wi th  t h e  f e d e r a l  government; f o r  example, during World War I1 
he  was an a s soc ia t e  genera l  counsel i n  t h e  Off ice  of P r i ce  Administration. 

And from 1943 t o  1951 he was a member of  t h e  Research Advisory Board of 

t h e  Committee f o r  Economic Development. Professor  Cavers i s  wel l  known t o  

members of t h e  American Nuclear Socie ty  because of h i s  i n t e r e s t  i n  atomic 

energy l e g a l  r egu la t ion .  He was a member of  t h e  Bar Assoc ia t ion ' s  Spec ia l  

Committee on Atomic Energy, and he comes t o  Gat l inburg between appearances 

before  t h e  J o i n t  Committee on Atomic Energy t o  d iscuss  t h e  Price-Anderson 

Atomic Energy Indemnif icat ion Act. Professor  Cavers' i n t e r e s t  i n  c i v i l  

defense began wi th  a s e r i e s  of a r t i c l e s  on problems of  l e g a l  planning f o r  

p ro tec t ion  of  government and economic a c t i v i t i e s  aga ins t  t h e  r i s k  of atomic 

war. With t h e  growth of  nuclear  weaponry, Professor  Cavers became con- 

vinced of t h e  f u t i l i t y  of much of  t h e  planning he had been advocating, 
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and h i s  many recent  a r t i c l e s  have been d i r e c t e d  toward t h e  ques t ion  of 

arms cont ro l .  I f i r s t  met Professor  Cavers when both of us a t tended  t h e  

Third Pugwash Conference i n  Ki tzb the l ,  Aus t r ia .  He i s  a persuasive speaker, 

and it i s  a g r e a t  p r i v i l e g e  t o  present  him t o  you now. Professor  Cavers. 

Professor  Cavers: Mr. Chairman, members of t h e  panel,  l a d i e s ,  and 

gentlemen. A massive c i v i l  defense program could be designed for one of 

two purposes --or both.  

One purpose would be t o  p ro tec t  our people aga ins t  nuc lear  r e t a l i -  

a t i o n  by whatever Soviet  fo rces  survived an American f i r s t  s t r i k e .  Even 

i f  t h e  program were good f o r  t h a t  purpose, I wouldn't  l i k e  i t .  

The o ther  purpose would be t o  hold down our lo s ses  as t h e  v ic t im of 

a Sovie t  nuclear  a t t a c k .  Surely it i s  p l a i n  t h a t  t h e  USSR does not want 

t o  a t t a c k  us now. I see  l i t t l e  reason t o  suppose t h a t  t h e y  w i l l  want t o  

a t t a c k  us i n  t h e  f u t u r e ;  unl ike t h e  Chinese, t h e  Soviets  recognize t h e  

p r i c e  of nuclear  w a r .  However, i f  they  ever d i d  decide t o  pay t h a t  pr ice ,  

I submit it would be because they  be l ieved  they  could des t roy  us, not 

temporar i ly  as a m i l i t a r y  fo rce  but  f o r  a l l  t ime as a g r e a t  people.  If 

we a r e  pes s imis t i c  enough t o  want a l a rge - sca l e  c i v i l  defense program, 

our  assumptions concerning t h e  a t t a c k  it would have t o  meet should be 

eq u a l l y  pes s imis t i c  . 
Projec t  Harbor--which I shall c a l l  "€'€€"--plans by t h e  mid-70's t o  

p ro tec t  aga ins t  an an t ipopula t ion  a t t a c k  of only 3000 m t .  I s u b m i t  t h a t  

t h a t  assumption i s  u n r e a l i s t i c .  The very f a c t  t h a t  our  defense w a s  sca led  

on t h a t  assumption would guarantee i t s  inadequacy. If we can t a k e  3000 m t  

and s t i l l  come back, then  t h e  Sovie ts  won't  s ta r t  a nuclear  w a r  unless  t hey  

can d e l i v e r  much more than  t h a t .  Can w e  doubt t h a t  they  could d e l i v e r  many 

times 3000 m t  by t h e  mid-TO's, i f  not sooner? 

I 

I n  c i v i l  defense programs t h e r e  i s  a paradox c h a r a c t e r i s t i c  of  s t ra-  

t e g i c  planning--great pessimism about t h e  enemy's i n t en t ions ;  g r e a t  o p t i -  

m i s m  about t h e  consequences of a m i l i t a r y  showdown--provided, of  course, 

b i g  enough appropr ia t ions  have been voted and d i r e c t e d  t o  t h e  branch of 

t he  se rv ices  t h e  s t r a t e g i s t s  favor .  

I should p re fe r  t o  see  our optimism d i r e c t e d  t o  t h e  development of 

r e l a t i o n s  with t h e  Communist s t a t e s  t h a t  w i l l  l e ad  to a decent world order  

. 

. 
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and not t o  Armageddon. We would do we l l  t o  be pes s imis t i c  about t h e  

prospects  of buying permanent peace o r  s e c u r i t y  by more m i l i t a r y  hardware 

and a network of ho le s  i n  t h e  ground. I n  con t r a s t ,  PH r a d i a t e s  a bland 

optimism. A t  l e a s t  I f i n d  t h i s  i n  t h e  Summary of t h i s  anthology of panel 

r epor t s  . 
F i r s t ,  PH's cos t  es t imates .  I n  the  Summary, t h e s e  a r e  sketchy. Their 

optimism r i v a l s  t h e  ca l cu la t ions  of a young couple t r y i n g  t o  convince t h e i r  

parents  t h a t  two can l i v e  as cheaply as one. F i r s t ,  PH proposes Class I 

b l a s t  and f i r e  s h e l t e r s  f o r  c i t i e s  of  250,000 o r  more, a t o t a l  of  75,000,000 

people.  Everybody e l s e  would get  only f a l l o u t  s h e l t e r s .  A Class I s h e l t e r  

f o r  1000 people, p ro tec ted  aga ins t  100 p s i ,  having a r a d i a t i o n  p ro tec t ion  

f a c t o r  of 10,000, with e s s e n t i a l  v e n t i l a t i n g  and o ther  f a c i l i t i e s ,  i s  s a i d  

t o  cos t  only $175,000. 

These a r e  bargain basement p r i ces .  PH s t i l l  c l ings  t o  O C D ' s  conception 

of  a s h e l t e r  space as 10 square f e e t .  Envisage a 9-x-12-ft  rug. It 

covers almost 11 s h e l t e r  spaces.  Imagine spending two weeks on it wi th  

10 o ther  people.  

- _  _+ 

A 100-space s h e l t e r  would cos t  $300 per  space.  

PH estimates t h e  t o t a l  cos t  of  t hese  Class I s h e l t e r s  a t  $20 b i l l i o n .  

The panel  r epor t s  provided no hard  da t a  t o  s u s t a i n  t h i s  f i g u r e  which i s  

far  below most previous est imates ,  some of which go t o  $100 b i l l i o n  or  

more. It expressly excludes t h e  cos t  of  land  and t h e  d i s loca t ion  of  

u t i l i t i e s .  Blast s h e l t e r s  must be reachable i n  15 minutes or  s o  and t h e r e -  

f o r e  must c l u s t e r  where land  cos t s  a r e  h ighes t .  

But imagine bu i ld ing  expensive b l a s t  s h e l t e r s  f o r  t h e  75,000,000 

people i n  t h e  l a r g e r  c i t i e s  and t e l l i n g  everybody e l s e :  You get  f a l l o u t  

s h e l t e r s .  N o  adminis t ra t ion  would ge t  by with t h i s ,  e s p e c i a l l y  s ince ,  as 

PH assumes, Uncle Sam i s  paying t h e  b i l l .  About 120,000,000 people now 

l i v e  i n  211 s tandard  metropol i tan a reas .  Sheer c i v i c  p r ide  would l e a d  t o  

demands f o r  coverage by, say, 100,000,000 o r  so  of  t hese  people. 

PH recognizes t h a t  bu i ld ing  s h e l t e r s  alone i s  not  enough. The more 

successfu l  t h e  s h e l t e r s  a re ,  t h e  more people t h e r e  would be t o  feed and 

s h e l t e r  a f t e r  t h e  a t t ack .  

after a 3000 mt-attack c a l l s  f o r  a v a s t  apparatus of  s torage  f a c i l i t i e s ,  

sh ie lded  inventor ies  of  a l l  s o r t s ,  means of t r anspor t ing  them, and means 

of  r e s t o r i n g  t h e  e l e c t r i c  power on which urban, suburban, and even r u r a l  

The s tudy ' s  assumption of  an 80% surv iva l  r a t e  
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l i f e  now depends. PH suggests  t h a t  "it would be reasonable  t o  spend more 

on recovery measures than  on t h e  s h e l t e r s  themselves, though probably not 

twice as  much." 

All right, l e t ' s  be conservat ive.  L e t ' s  assume $50 b i l l i o n  f o r  

s h e l t e r s  and $75 b i l l i o n  f o r  recovery measures. 

content with 3000 m t ,  we would l o s e  a mere 40,000,000 people, as PH suggests .  

Maybe, i f  t h e  enemy were 

PH gives no t ime schedule f o r  i t s  program. It does propose a pro to-  

type system: an urban, nonurban, and nea r - t a rge t  system, "on a s m a l l  but 

r e a l i s t i c  b a s i s . "  It advises  aga ins t  a c rash  program. 

t o  t h r e e  years f o r  t h e  s m a l l  prototype system and then  go on t o  t h e  r e a l  

job :  spending $125 b i l l i o n .  Should we do it i n  f i v e  years ,  say,  $5 b i l l i o n  

t h e  f i r s t  year,  $15 t h e  second, $25 t h e  t h i r d ,  $35 t h e  four th ,  and $45 t h e  

f i f t h ;  i n  o ther  words, r i s i n g  c lose  t o  t h e  l e v e l  of  a l l  our present  de- 

f ense spending? 

Let ' s  t a k e  two 

This i s  f a n t a s t i c .  This would have a t e r r i f i c  i n f l a t i o n a r y  wallop, 

not t o  mention i t s  impact abroad. Construction cos t s  soon would soa r .  

Suppose then  we s t r e t c h  t h e  program out--say, t o  t e n  years and add $25 

b i l l i o n  more f o r  r i s i n g  cos t s .  This might produce a schedule r i s i n g  t o  

$20 b i l l i o n  i n  t h e  f i f t h  year  and cont inuing a t  t h a t  l e v e l  f o r  t h e  next 

four  years ,  dropping t o  $15 b i l l i o n  i n  t h e  t e n t h .  

covered much of t h e  country with a blast  s h e l t e r  system and support ing 

i n f r a - s t r u c t u r e - - a l l  by then  probably unwanted or obsolescent .  

You may th ink  a $20-bil l ion-a-year program i s n ' t  b ig .  

By 1977 we would habe 

It equals 

near ly  one- th i rd  t h e  t o t a l  amount of cons t ruc t ion  of every s o r t  i n  t h e  

United S t a t e s  i n  t h e  boom year 1963. A l l  publ ic  cons t ruc t ion - - s t r ee t s ,  

highways, schools,  h o s p i t a l s ,  br idges,  dams, e t c .  - - in  t h a t  year  came t o  

l e s s  than  $19 b i l l i o n .  

Second, PH's personnel es t imates .  How do we staff  t h i s  monster? 

For "management and operat ion,"  F'H sees  a " f e d e r a l  cadre of  about 30,000 

pro fes s iona l  people." 

Profess iona ls  a r e  t o  plan,  as w e l l  as t o  operate ,  t h e  system. But s u r e l y  

a $20-bi l l ion-a-year  program t o  b u i l d  s h e l t e r s  and i n t r i c a t e  new u t i l i t i e s  

and o the r  pos t a t t ack  f a c i l i t i e s  i n  every metropol i tan a rea  of any conse- 

quence would r equ i r e  a much l a r g e r  s t a f f .  One panel  r e p o r t  s e t  t h e  f i g u r e  

a t  50,000 profess iona ls  and considered t h a t  number f a r  sho r t  of t h e  number 

Presumably they  would have a support ing s ta f f .  

c 
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needed. Moreover, t he  c i v i l  and i n d u s t r i a l  engineers needed f o r  t h e  

bui ld ing  wouldn't be t h e  proper types t o  run t h e  show, once b u i l t .  

For t h i s ,  PH proposes a C iv i l i an  Reserve Corps, a grass - roots  organi- 

They would have t o  ge t  people i n t o  t h e  s h e l t e r s ,  keep them the re ,  za t ion .  

feed  and d i s c i p l i n e  them, and prepare them f o r  t h e  l i f e  amid t h e  rubble.  

This reserve  would have t o  be la rge .  S h e l t e r  capac i t i e s  would range from 

100 t o  1000. Suppose t h e  average were 500. To t r a i n  500 people t o  scu t -  

t l e  t o  t h e i r  s h e l t e r  and t o  organize,  command, feed, and comfort them 

t h e r e  would c a l l  f o r  a reserve  staff  of  a t  l e a s t  8 per s h e l t e r ,  t o  t ake  

a PH pane l ' s  minimum f i g u r e .  

s h e l t e r  spaces than  t h e r e  a r e  people. 

s h e l t e r s  f o r ,  say, 100,000,000 would requi re  a reserve  s t a f f  of a t  l e a s t  

two mi l l ion .  One panel suggests t h r e e .  A t  l e a s t  another qua r t e r  mi l l i on  

would be needed f o r  t h e  f a l l o u t  s h e l t e r  a reas .  

Moreover, urban l i f e  requi res  many more 

Two-hundred-fifty-thousand b l a s t  

But where a r e  we t o  ge t  t h e  men t o  man t h e  cadres of p ro fes s iona l s?  

J u s t  how a t t r a c t i v e  would an ab le  engineer f i n d  a ten-year career  with 

t h e  program? 

yers .  

touch on t h i s  l a t e r ,  time permit t ing.  

I can see openings ap len ty  f o r  second- and t h i r d - r a t e  law- 

Now who would volunteer  f o r  t h e  C iv i l  Defense Reserves? I s h a l l  

Third, pos t a t t ack  program. PH appears t o  assume a sho r t  w a r ,  which 

of course we win. It doubts a s u r p r i s e  a t t a c k ;  i n  f a c t ,  it d a l l i e s  with 

the  idea  of s t r a t e g i c  evacuation as tens ions  e sca l a t e ,  a f a v o r i t e  notion 

sf i t s  adviser ,  t h e  Hudson I n s t i t u t e .  It r e j e c t s  my pet  horror--nuclear  

g u e r r i l l a  war i n  which enemy survivors  e i t h e r  don ' t  know t h e y ' r e  l i cked  

o r  d o n ' t  give a damn and simply keep on doing t h e i r  worst with such nu- 

c l e a r  weapons and means of de l ive ry  a s  they  have l e f t .  

The PH planners have taken t h e  recovery problem more s e r i o u s l y  than 

many c i v i l  defense th inke r s .  

t roub le s ,  t h e  economic and p o l i t i c a l  problems seem t o  me a l l  but  over-  

whelming. 

On t o p  of t he  b io log ica l  and ecologica l  

[Here t h e  PH Summary a t t r i b u t e s  obdurate optimism t o  i t s  advisers :  

"As a p r inc ip l e  t h e  panel  warns aga ins t  r e s o r t i n g  t o  d i s a s t e r  soc ia l i sm 

unless t r u l y  necessary . . . .  

wi th  the  spontaneous recuperat ive process of a f r e e  economy should be he ld  

t o  a minimum. I n  a reas  where some s o r t  of p r i c e  con t ro l  i s  needed, t h e  

The panel be l ieves  t h a t  government in t e r f e rence  
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panel  urges t h a t  it be ca r r i ed  out by currency and c r e d i t  c o n t r o l  r a t h e r  

than  out - r igh t  p r i c e  determinat ion by f i a t .  I '  

The panel,however, does see  t h e  need f o r  " d i s a s t e r  social ism" i n  t h e  

devas ta ted  a reas ,  and i t s  "currency and c r e d i t  cont ro l"  would be d r a s t i c ,  

i n  e f f e c t  a scheme for r a t ion ing  money. I n  my view t h e  pane l  g ross ly  

underestimates t h e  e f f e c t  o f  des t roying  ou r  c i t i e s ,  even i f  --perhaps 

e s p e c i a l l y  i f - - s h e l t e r s  d i d  p ro tec t  most c i t y  populations and no g rea t  

plagues swept o f f  t h e  hordes of refugees.  Most pas t  values  would be 

meaningless. Our currency and c r e d i t  system would be i n  shambles. Our 

c r e d i t  economy i s  a d e l i c a t e ,  complex instrument.  

war would be l i k e  pounding t h a t  instrument wi th  a hammer. 

The impact o f  nuclear  

Contrast  t h e  s i t u a t i o n  with that a f t e r  World War 11. Apart from 

g rea t e r  des t ruc t ion  and t h e  e f f e c t s  of contamination, one major d i s t i n c -  

t i o n  remains: No na t ion  would be l e f t  t h a t  could p lay  t h e  r o l e  of t h e  

United S t a t e s .  

too b i g  a t a s k  f o r  t h e  Southern--or f o r  Japan i f ,  i r o n i c a l l y ,  it alone 

of t h e  major powers escaped t h e  holocaust . ]  

Salvaging a devastated Northern Hemisphere would be much 

Fourth, t h e  e f f e c t  o f  s e l l i n g  t h e  PH p lan .  The prospect of a world 

i n  which a l l  t h e  major nat ions were despera te ly  s t rugg l ing  f o r  su rv iva l ,  

not aga ins t  each o the r  but agains t  famine, d i sease ,  and d e s t i t u t i o n ,  i s  

s o  grim t h a t  I a m  convinced we should focus our e f f o r t s  not on t r y i n g  to 
see  how many of our  people we can save 

save - a l l  of them from a nuclear  w a r .  One sound t a c t i c  t o  t h a t  end i s  

not t o  s t a r t  a new round of t h e  arms race  by combining an a n t i m i s s i l e  

m i s s i l e  program with a massive c i v i l  defense program. 

a nuc lear  war bu t  how we can 

Consider how t h e  PH program could be so ld  to t h e  American people. 

On t h i s  po in t ,  t h e  PH Summary and panel  a r e  hyper -opt imis t ic .  Except f o r  

two spasms of concern fol lowing two i n t e r n a t i o n a l  c r i s e s ,  t h e  American 

pub l i c  and Congress have shown monumental i nd i f f e rence  t o  a c t u a l  and pro- 

posed c i v i l  defense programs. Compared to PH, t h e s e  have been modest i n -  

deed. However, t h e  two responses do show c l e a r l y  what a lone can arouse 

pub l i c  concern. It i s  f ea r - - f ea r  of  an impending nuclear  war. 

How i s  any adminis t ra t ion  going t o  b u i l d  up and maintain t h e  p u b l i c ' s  

f e a r  t o  t h e  p i t c h  needed to secure cont inuing publ ic  support  and annual 

appropr ia t ions  f o r  a $150 b i l l i o n ,  twelve-year program? This i s  a job f o r  

, 

. 



a t o t a l i t a r i a n  s t a t e .  It requi res  keeping a n x i e t i e s  tense ,  s t i r r i n g  up 

one c r i s i s  a f te r  another,  and f ind ing  nuclear  t h r e a t s  everywhere. To re- 

lax t h e  pressure  f o r  s ix  months or a year would be  t o o  r i sky .  

would be  d i sa s t rous .  Pos i t i ve  moves f o r  peace would undercut t h e  program. 

Moreover, t h i s  bui ldup of  tens ion  would have t o  be brought home wher- 

? 

A de ten te  

ever  tho= qua r t e r -mi l l i on  b l a s t  s h e l t e r s  were t o  be b u i l t .  

had t o  be conditioned t o  rush t o  t h e  s h e l t e r s  a t  f i r s t  warning would have 

t o  be kept convinced of t h e i r  famil ies '  p e r i l .  

People who 

[The PTA's, t h e  h o s p i t a l  boards, and t h e  urban redevelopers would 

have t o  be kept res igned t o  t h e  f a c t  t h a t  f e d e r a l  money could not  be  

squandered on schools,  hosp i t a l s ,  and new housing. Business concerns 

would have t o  j o i n  happi ly  i n  developing pos t a t t ack  f a c i l i t i e s . ]  

Heavy pressure  would be needed t o  e n l i s t  t h e  p ro fes s iona l  staff and 

Who would be easiest  c i v i l i a n  reserve  of nea r ly  two m i l l i o n  and a h a l f .  

t o  e n l i s t ?  Obviously John Birch Socie ty  and Minute Men types .  Their  

r o l e s  would provide a t a s t e  of au tho r i ty .  They would welcome t h e  chance 

t o  preach t h e i r  sanguinary world view and t o  stamp out  d i s sen t  from it. 

[To bu i ld  up t h e  p u b l i c ' s  f e a r s  t o  t h e  des i r ed  l e v e l  i s  t o  sew t h e  

Once 

/Liru' 

dragon's  t e e t h .  I n  t ime t h e  f e a r s  would demand r e l i e f  i n  ac t ion .  

we be l i eve  our  l i v e s  r e a l l y  a r e  a t  t h e  mercy of  an ever - threa ten ing  enemy, 

i n s i s t e n c e  t h a t  w e  have done with suspense and have a t  them would e i t h e r  

t r i g g e r  t h a t  response o r  e l s e  c r e a t e  such a r i s k  of our  doing so  t h a t  t h e  

o the r  s i d e  would decide it could no longer afford t o  wai t .  One PH panel  

p r e d i c t s  t h a t  a c i v i l  defense program of  $10 b i l l i o n  per  year  o r  more 

would be viewed by t h e  Sovie ts  as 

provocative act .  " 

a "mi l i t a ry  t h r e a t , "  a "warlike and 

Not only our  adversar ies  would be alarmed. The involuntary a s soc i -  

a t i o n  of our a l l i e s  i n  our f a t e  would make them anxious as our buildup 

continued. Lacking e f f e c t i v e  defenses,  t h e y  might f e e l  forced  t o  make 

t h e i r  peace with t h e  Communist Bloc as best they  could.]  

F ina l ly ,  i f  we were car ry ing  a massive s h e l t e r  program through t o  

completion, I should grow d i s t r u s t f u l  of our government. 

and warnings needed t o  keep t h a t  program r o l l i n g ,  I suspect noses around 

t h e  Pentagon and t h e  White House would g r m  harder  and more hawklike. 

[Would it then  be s u r p r i s i n g  i f  t h e  hawk chose t o  s t r i k e  f i r s t ? ]  

Given t h e  boas ts  
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Happily, I t h i n k  t h i s  nightmare i s  only a nightmare. I don ' t  be l i eve  

t h e  United S t a t e s  has  e i t h e r  t h e  w i l l  or t h e  c a p a b i l i t y  of f r igh ten ing  t h e  

American people and t h e  Congress i n t o  adopting a program l i k e  PH and s t ay ing  

with it. I t h i n k  t h e  worst we have to fear i s  t h a t ,  if t h e  a n t i m i s s i l e  

m i s s i l e  gamble i s  accepted, we s h a l l  see another  pseudo-shel ter  program 

adopted. It w i l l  cos t  a lot of money t h a t  could be b e t t e r  used elsewhere; 

i t  wouldn't do much good i n  a nuclear  war; bu t  a t  l e a s t  it wouldn't  be as 

l i k e l y  as a l a rge - sca l e  program to make such a war probable.  

D r .  - Weinberg: Thank you very much, Professor  Cavers. I m i g h t  make 

a suggestion to members o f  t h e  pane l  t h a t ,  inasmuch as  t h e  temperature 

both of  t h e  room and of  t h e  d iscuss ion  seems to be increas ing ,  it m i g h t  

be i n  t h e  i n t e r e s t  of  a l l  of  us to t ake  our  coa ts  o f f ,  s o  why d o n ' t  we 

do t h a t .  

Our f i n a l  speaker i s  Eugene P. Wigner. Professor  Wigner needs no 

in t roduct ion  to members of t h e  American Nuclear Society,  being a Fellow 

of  our Society.  H i s  profound and beneficent  in f luence  on our a t tempts  

to harness  t h e  promise of t h e  atom f o r  peaceful ,  cons t ruc t ive  purposes 

i s  a t t e s t e d  by t h e  many re ferences  to h i s  work on r eac to r  t heo ry  and 

r eac to r  engineer ing at s o  many sess ions  of our  S o c i e t y ' s  meeting h e r e  i n  

Gatlinburg. Professor  Wigner's i n t e r e s t  i n  c i v i l  defense,  which had been 

growing gradual ly ,  came to a head i n  1963 when he d i r e c t e d  t h e  so -ca l l ed  

Harbor Study on c i v i l  defense--the one referred t o  as PH by Professor  

Cavers--which was sponsored by t h e  Nat ional  Academy of Sciences.  Profes-  

so r  Wigner has, during t h e  pas t  year,  been d i r e c t o r  of t h e  Oak Ridge 

National Laboratory 's  c i v i l  defense s tudy p r o j e c t .  It i s  t h e r e f o r e  a 

p a r t i c u l a r  p leasure  f o r  me to int roduce to you one of my better-known 

employees and Nobel P r i ze  winner, Professor  Eugene P. Wigner. 

Professor  Wigner: Thank you ve ry  much, D r .  Weinberg. The opinions 

which I w i l l  g ive w i l l  be also, as D r .  Ta.ylor's, j u s t  mine. They are mine 

now, but  I hope a t  t h e  end they  w i l l  be yours also. 

I a m  very much tempted to answer t h e  two c r i t i c s  (and two very e lo -  

Very much tempted but  per -  quent c r i t i c s )  of  t h e  c i v i l  defense program. 

haps I should not do so, bu t  I should s t i c k  to my prepared s ta tement .  
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Perhaps I do say  t h a t  I am a little b i t  reminded of t h e  case when somebody 

was accused of a t e r r i b l e  crime, murdering somebody, dragging him through 

t h e  woods with t h e  bleeding limbs and t o r t u r i n g  him a t  t h e  end t o  death.  

The s t a t e  a t to rney  t o l d  a s t i r r i n g  s t o r y  descr ib ing  most powerfully and 

eloquent ly  t h e  base na ture  of t h e  crime. Everyone was deeply moved. The 

accused produced a t  t h e  end t h e  a l l eged  v ic t im.  He was i n  good h e a l t h  

and he  d i d n ' t  remember any of t h e s e  events,  bu t  it was very d i f f i c u l t  t o  

e f f ace  t h e  e f f e c t  of  t h e  powerful and s t rong  speech o f  t h e  s t a t e  a t to rney  

who descr ibed so  w e l l  t h e  misdeed which had happened and f o r  which it was 

hard  t o  accept t h a t  it should go unpunished. L e t  m e  not continue on t h i s  

L e t  m e  s ta r t  by saying t h a t  D r .  Taylor proposed seven means t o  decrease 

t h e  l ike l ihood of  an armed c o n f l i c t  among na t ions  and of diminishing t h e  

e f f e c t s  of such a c o n f l i c t  i f  it should never the less  break out .  I am i n  

favor  of every measure which w i l l  preserve t h e  peace of our country, and 

a l s o  f o r  o the r  countr ies ,  as I a m  su re  a l l  members of t h i s  ga ther ing  a re .  

I am a l s o  i n  favor  of  a l l e v i a t i n g t h e  s u f f e r i n g  which a war would cause 

i f  it should never the less  break ou t .  My remarks w i l l  be d i r ec t ed  p r i n c i -  

p a l l y  toward c i v i l  defense only because t h i s  i s  t h e  p r i n c i p a l  subjec t  of 

our panel  and because I have s tudied  t h i s  more c l o s e l y  and more in ten-  

s i v e l y  than  any of  t h e  o ther  measures mentioned by D r .  Taylor. 

The preceding remarks a l r eady  give t h e  two objec t ives  of c i v i l  de- 

fense which I conceive: To render  a c o n f l i c t  l e s s  l i k e l y  and t o  provide 

p ro tec t ion  f o r  our  people i n  case of a c o n f l i c t .  There i s ,  I bel ieve,  

genera l  agreement t h a t  c i v i l  defense--thou& by no means a panacea f o r  

a l l  i l l s  of t h e  world--does provide some measure of p ro tec t ion  i n  case of 

a c o n f l i c t .  D r .  S t o n i e r ' s  book, Nuclear Disaster, gives seve ra l  i n d i -  

ca t ions  t h e r e f o r .  It mentions, i n  p a r t i c u l a r ,  t h a t  two f e e t  o f  ground 

o r  concrete  above a t  t h e  s h e l t e r  w i l l  prevent t h e  h e a t  from enter ing  t h e  

s h e l t e r .  I s h a l l  r e t u r n  t o  t h i s  ques t ion  l a t e r .  

I sense more disagreement i n  general  with t h e  propos i t ion  t h a t  t h e  

p ro tec t ion  which c i v i l  defense provides a l s o  decreases  t h e  chances f o r  

a c o n f l i c t .  

providing p ro tec t ion  aga ins t  t h e  e f f e c t s  of  a nuclear  war we render  such 

a war more l i k e l y .  

c i v i l  defense i s  warmongering.] This a t t i t u d e  i s  held,  of course, only 

I n  f a c t ,  t h e r e  appears t o  be a tendency t o  claim t h a t  by 

[Even f u r t h e r ,  some people imply t h a t  t o  advocate 
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by a small minority, and t h e  e f f e c t  of c i v i l  defense on t h e  p re se rva t ion  

of peace i s  recognized f o r  ins tance ,  as  a mat te r  of course, by Eugene 

Rabinowitch, who said,  "The fourth, ' '  t h a t  i s  c i v i l  defense, "was--and 

remains--the only f u l l y  e f f e c t i v e  means of reducing t h e  consequences-- 

--- and thus t h e  l ike l ihood--of  an atomic a t t ack ,  i f  r a t i o n a l  attempts t o  

make it impossible prove f u t i l e . "  

of t h e  consequences of an a t t a c k  wi th  t h e  reduct ion  of t h e  l i ke l ihood  

the reo f .  

Thus Rabinowitch equated t h e  reduct ion  
\ 

To me it a l s o  seems t h a t  t h e  l a r g e  l o s s e s  which can be i n f l i c t e d  on 

our population c o n s t i t u t e  a g rea t  menace t o  peace. Our v u l n e r a b i l i t y  

v i r t u a l l y  i n v i t e s  an attack--which would be so  e f f ec t ive - -o r  a t  l e a s t  it 

i n v i t e s  t h r e a t s  of an a t t a c k  t o  fo rce  our defenses back s t e p  by s t ep .  

This would be more d i f f i c u l t  i f  we could p r o t e c t  our people b e t t e r ,  and 

t h e  temptation t o  do it would then  decrease.  Few t r y  t o  do t h e  impossible 

o r  even t h e  very d i f f i c u l t .  

York banks dropped suddenly when t h e  p ro tec t ion  of t h e i r  v a u l t s  was 

strengthened. S imi la r ly ,  opposing governments would be l e s s  tempted t o  

exact repea ted  concessions from us i f  we were not q u i t e  s o  vulnerable .  

P o l i t i c s  i s  t h e  sc ience  of t h e  poss ib le ,  and h i s t o r y  teaches  us t h a t  

weakness i n v i t e s  aggression. I be l i eve  t h e  l a s t  war would have been 

aver ted  had t h e  West not t r i e d  t o  appease t h e  Nazi government but had 

shown reso lve  and f o r e s i g h t .  

Thus t h e  number of attempts t o  rob t h e  New 

I have heard t h e  counterargument t h a t  t h e  removal of t h e  temptat ion 

t o  a t t a c k  us would make our government bolder so  t h a t  t h e  l e s s  aggressive 

a t t i t u d e  of opponent governments would be compensated by a more aggres - 
s i v e  a t t i t u d e  of our own. This seems t o  me t o  be most un l ike ly  i n  view 

of t h e  g rea t  devas t a t ion  which a nuclear war would cause under any con- 

d i t i o n s .  I n  addi t ion ,  t h e  counterargument assumes t h a t  our government 

has c e r t a i n  ob jec t ives  o r  d e s i r e s  which can be achieved by aggression, 

i . e . ,  t h a t  it wants t o  extend i t s  r u l e .  This, however, i s  c l e a r l y  not t h e  

case. I cannot imagine t h e  case which Professor Cavers conceived, t h a t  

we p ro tec t  our people aga ins t  r e t a l i a t i o n .  We d i d  not s t a r t  a nuclear 

war when we had every poss ib l e  provocation by t h e  blockade of Berl in ,  and 

as  we learned from Murphy's book t h e  ex is tence  of our nuclear weapons was 

never mentioned i n  t h e  S t a t e  Department a t  t h a t  t ime. We had a monopoly 

. 
L' 

. 
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of  them. I n  f a c t  our government would be t e r r i b l y  embarrassed i f  an oppor- 

t u n i t y  arose t o  extend our r u l e  s i g n i f i c a n t l y  by a l a rge  na t ion  o f f e r i n g  

t o  j o i n  t h e  Union. It i s  massively important i n  my opinion to real ize  

t h a t  t h e  s i t u a t i o n  i n  t h i s  regard i s  not a t  a l l  s p m e t r i c  between our  

country and t h e  USSR. Much l e s s  i s  it symmetric w i th  respec t  t o  China. 

It i s  i n  consonance with t h i s  t h a t  a l l  our c o n f l i c t s  with t h e  USSR s ince  

t h e  world war were i n i t i a t e d  by some move which had, a s  a purpose, t h e  

extension of t h e  r u l e  of t he  USSR and t h a t  our r o l e  was e i t h e r  t o  acquiesce,  

as i n  t h e  case of Czechoslovakia or Hungary, or  t o  r e s i s t ,  as i n  t h e  case 

of  Ber l in  and Korea. It seems to me, the re fo re ,  t h a t  t h e  arguments based 

on t h e  symmetry of t h e  r e l a t i o n  between East and West are based on a non- 

e x i s t e n t  symmetry, on a symmetry t h a t  i s  not v a l i d  even i n  s t rong  i n t e r -  

ac t ions .  Since our government has no d e s i r e  to extend i t s  r u l e ,  i t s  

lower v u l n e r a b i l i t y  w i l l  not lead  to provocative behavior, much less t o  

c o n f l i c t .  

Let me now come to t h e  second poin t ,  t h a t  of t h e  a c t u a l  methods of 

p ro tec t ion  aga ins t  t h e  e f f e c t s  of  a nuclear  war. This i s  an important 

problem not only because a war remains poss ib l e  but a l s o  because, and 

perhaps p r i n c i p a l l y  because, t h e  e f f e c t  of  c i v i l  defense measures i n  

dissuading aggression i s  i n  very d i r e c t  r e l a t i o n  t o  t h e i r  phys ica l  e f f ec -  

t iveness .  A t  t h e  same t i m e ,  t h i s  i s  a t echn ica l  problem which ev ident ly  

r equ i r e s  extensive study. Also, as i n  most cases,  t h e  f i r s t  so lu t ion  

which occurs t o  one i s  not t h e  bes t .  F ina l ly ,  as i n  a l l  t e c h n i c a l  prob- 

lems which deserve t h i s  name, it i s  easy to prove t h a t  t hey  are unsolvable 

by poin t ing  t o  a p a r t i c u l a r  apparent so lu t ion  which, upon inves t iga t ion ,  

t u rns  out to be inadequate.  It i s  easy to show t h a t  no b icyc le  can work, 

and, of course, no t e c h n i c a l  problem was ever solved b 2  anyone who was 

opposed t o  i t s  b e i n g  solved. 

defense can envisage no such defense does not prove t h a t  a l l  c i v i l  de- 

fense measures have to remain i n e f f e c t u a l .  

Hence t h e  f a c t  t h a t  t h e  opponents of c i v i l  -- 

If we come to t h e  methods and ef fec t iveness  of c i v i l  defense measures, 

t h e  f i r s t  point  one has t o  make i s  t h a t  no one has  envisaged a fu1Q e f f ec -  

t i v e  system. S imi la r ly ,  to use Kennedy's s imi le ,  no insurance r e a l l y  com- 

pensates  f o r  t h e  loss suf fered  and, s imi l a r ly ,  no h o s p i t a l  cures a l l  pa- ' 
t i e n t s .  Neither of t hese  two s ta tements  means t h a t  insurance or hosp i t a l s  

a r e  of no value.  Their value does depend, however, on the i r  e f fec t iveness .  
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The c i v i l  defense system which we envisage implies a t  l e a s t  f a l l o u t  

p ro tec t ion  for everyone. This i s  r e l a t i v e l y  inexpensive and p r o t e c t s  

aga ins t  t h a t  e f f e c t  of nuclear weapons which can be most widespread: 

d i a t i o n  from f i s s i o n  products.  However, t h e  e f f ec t iveness  of c i v i l  defense 

prepara t ions  can be very much increased  by two a d d i t i o n a l  measures, one of 

which must be, obviously, p r o t e c t i o n  from t h e  b l a s t  and hea t  e f f e c t s  i n  

reasonable t a r g e t  a r eas .  

ra- 

For t h i s  purpose we a r e  studying a tunne l -g r id  system, which i s  an 

a r r ay  of t unne l s :  two s e t s  of tunnels  perpendicular  to each other .  Pa ra l -  

l e l  avenues of t h e  tunne l  g r i d  system would be a t  a d i s t ance  of about one 

mile from each o ther  a t  a smaller d i s t ance  i n  densely populated a reas .  

There would be enough entrances so t h a t  an en t rance  can be reached i n  

about 10 minutes' walking time from any po in t  on a s t r e e t .  The tunne l s  

would be a t  l e a s t  a couple of f e e t  underground; they  would cons i s t  of 

8- o r  10-foot diameter concrete tubes.  This would provide a blast  r e -  

s i s t a n c e  of w e l l  over 100 p s i  and, as  has been mentioned a l s o  by D r .  

S ton ie r  i n  h i s  book, a l s o  p ro tec t ion  aga ins t  t h e  hea t  from t h e  explosion 

and from poss ib l e  f i r e s  and from nuclear r a d i a t i o n .  

This i s  a very b r i e f  desc r ip t ion  of t h e  s h e l t e r s  which were a c t u a l l y  

f i r s t  proposed by Professor  Harrens t ien  of t h e  University of Arizona. 

The system has s e v e r a l  advantages, p r i n c i p a l l y  based on t h e  f a c t  t h a t  it 
provides a system of communications throughout t h e  community i n  which it 
i s  e s t ab l i shed .  Hence, t h e  o r i g i n a l  congestion i n  congested a r e a s ,  t h a t  

i s ,  p r i n c i p a l l y  t h e  centers  of t h e  c i t i e s  i n  daytime, where space i s  a t  

a premium, can be r e l i eved  under s h e l t e r e d  condi t ions .  Families can be 

united, and each person walking through t h e  tunne l s  to h i s  assigned p l ace  

can j o i n  h i s  family.  Medical and o ther  s e rv i ces  can be provided not on ly  

i n  t h e  regions adjacent to medical centers .  A s  a r e s u l t  of t h e  r e l a t i v e l y  

h igh  b l a s t  r e s i s t a n c e ,  we es t imate  t h a t  i f  t h e  populat ion has t ime to 
spread out from t h e  congested areas  so t h a t  t h e  d i s t r i b u t i o n  becomes 

reasonably uniform throughout each s h e l t e r  system, t h e  number of c a s u a l t i e s  

would be about 15  m i l l i o n  over t h e  whole country if t h e  whole present  

nuclear rocket c a p a b i l i t y  of t h e  USSR i s  used i n  an an t ipopu la t ion  a t t a c k .  

You w i l l  note t h a t  t h i s  i s  a much lower f i g u r e  than  given i n  t h e  Harbor 

Report,as t h i s  i s  t h e  r e s u l t  of f u r t h e r  study and b e t t e r  methods of 
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pro tec t ion .  The number- o f  c a s u a l t i e s  could be much higher,  though, i f  

t h e  explosions f i n d  a l a r g e  number of  people i n  t h e  congested a reas  and 

much smaller if--as i s  l ikely--most of  t h e  enemy c a p a b i l i t y  were used 

aga ins t  m i l i t a r y  i n s t a l l a t  ions.  

[Blast r e s i s t a n t  s h e l t e r s  i n  c i t i e s  can p l a y  a s i g n i f i c a n t  peacetime 

r o l e  i n  meeting some of  t h e  acute  problems p r e c i p i t a t e d  by our  r a p i d  

urbanizat ion.  The tunnel -gr id  system can ca r ry  u t i l i t i e s ,  such as  t e l e -  

phone and e l e c t r i c  l i n e s .  More importantly,  it can he lp  r e l i e v e  t r a f f i c  

e i t h e r  by providing al l -weather  pedes t r ian  walkways o r  by accommodating 

r ap id  t r a n s i t  t r a i n s .  

bes t  demonstrated by t h e  f a c t  t h a t  s e v e r a l  c i t i e s  a r e  i n s t a l l i n g  or p lan  

to i n s t a l l  tunnels  t o  r e l i e v e  t h e i r  t r a f f i c  problems q u i t e  independently 

of  t h e  requirements o f  c i v i l  defense. Let me emphasize, however, t h a t  

t h e  d e t a i l s  of t h e  system have not been f u l l y  worked out, and we s h a l l  be 

ne i the r  su rp r i sed  nor discouraged i f  we encounter new t e c h n i c a l  problems. 

I t s  p o t e n t i a l  usefulness  i n  t h i s  regard i s  perhaps 

The i n s t a l l a t i o n  of b l a s t  s h e l t e r s  i s  t h e  f i r s t  and most obvious 

supplement to t h e  present  f a l l o u t  s h e l t e r  program. Preparat ions f o r  

economic and s o c i e t a l  recovery form t h e  second supplement. These were 

t h e  p r i n c i p a l  sub jec t  o f  P ro jec t  Harbor, a s tudy organized t h e  f a l l  of  

1963 by t h e  Nat ional  Academy of  Sciences.  This s tudy found much comfort 

i n  t h e  magnitude of  our resources ,  i n  p a r t i c u l a r  of  our food s tockp i l e s .  

I It f e l t  s e r ious  apprehensions because of t h e  g rea t  interdependence i n  our 

economy. Let me not review t h e  f ind ings  o f  t h i s  s tudy i n  d e t a i l ;  a sum- 

mary i s  ava i l ab le  i n  t h e  l i t e r a t u r e .  Inc iden ta l ly ,  t h e  study has  a good 

d e a l  t o  say a l s o  about ecologica l  problems.] 

I would l i ke  to say, i n  conclusion, a few words about t h e  r e l a t i o n  

o f  c i v i l  defense to t h e  o ther  measures mentioned by D r .  Taylor. The 

measures mentioned by D r .  Taylor can be divided i n t o  two c l a s ses :  sho r t -  

t ime and long-time measures. The o ther  short- t ime measure which D r .  

Taylor mentioned i s  a n t i b a l l i s t i c  missile defense.  

t h e  r e l a t i o n  between a c t i v e  and c i v i l  defense measures and be l i eve  t h a t  

t h e  two can complement each o ther .  The casua l ty  f i g u r e  I mentioned was 

i n  t h e  absence of a c t i v e  measures so  t h a t  a c t i v e  measures could f u r t h e r  

reduce it s i g n i f i c a n t l y .  On t h e  o ther  hand, l e t  me repea t  t h a t  t h e  f igu res  

t a k e  i n t o  account only t h e  b a l l i s t i c ,  t h a t  i s  rocke t -car r ied  a t t ack .  

We a r e  t r y i n g  to study 
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Let me come t o  t h e  l a s t  question, t h e  r e l a t i o n  of shor t - te rm measures, 

t h a t  i s ,  of a c t i v e  and c i v i l  defense measures, t o  t h e  long-term measures, 

t h a t  i s ,  t h e  t r u e  ob jec t ives  such as t h e  World Court, t h e  absence of 

hatred,  of t h e  d e s i r e  f o r  conquest; sho r t ,  -- of t r u e  peace. A s  i n  o ther  

areas ,  t h e  short- term measures a r e  designed t o  br idge  t h e  t ime u n t i l  t h e  

long-term measures become poss ib l e .  A s  long as  some governments wish and 

hope t o  extend t h e i r  power by conquest, t h e  long-term measures w i l l  r u n  / 

i n t o  one obs t ac l e  a f t e r  another.  The f a c t  t h a t  Communist l eaders  p r a i s e  

t h e  " i r r e c o n c i l a b l e  ha t r ed  of capi ta l i sm" and claim t h a t  " the mere 

ex is tence  of i m p e r i a l i s t i c  s t a t e s  i s  a meanace t o  peace" shows t h a t  t hey  

have not yet l earned  t o  t o l e r a t e  t h e i r  neighbor and w i l l  not accept a 

World Court of suprana t iona l  power. We must do all we can t o  f u r t h e r  t h e  

long-term so lu t ions ,  but we can not a f f o r d  t o  ignore t h e  present  s t a t e  of 

t h e  world. Thank you very much. 

D r .  - Weinberg: Thank you very much, Professor  Wigner. We now come 

t o  t h e  d i r e c t  confronta t ion  between those  on my r i g h t  and those  on my 

l e f t .  Ivly impression i s  t h a t  t h e  debate, i f  you could c a l l  it t h a t ,  i s  

t h u s  f a r  not q u i t e  met headon. The speakers on my r i g h t  (on your l e f t )  

seem t o  concern themselves much more s p e c i f i c a l l y  wi th  i s s u e s  t h a t  were 

s e t  f o r t h  i n  t h e  P ro jec t  Harbor study; whereas Professor Wigner and 

D r .  Taylor seem t o  speak t o  t h e  mat te r  i n  r a t h e r  more genera l  fash ion .  

And, I t h i n k  the re fo re ,  I might depar t  a l i t t l e  b i t  from our o r i g i n a l  

p l an  and i n v i t e  from Professor Wigner and D r .  Taylor a five-minute s t a t e -  

ment, i f  you l i k e ,  of what it was t h e  P r o j e c t  Harbor r e p o r t  s a i d  and then  

i n  order t o  keep t h e  balance e x q u i s i t e l y  balanced I w i l l  ask f o r  a s i m i l a r  

five-minute statement from t h e  gentlemen on my r i g h t .  Professor  Wigner, 

would you l i k e  t o  say t h e  th ings  t h a t  you wanted t o  say a t  t h e  beginning 

o f  your t a l k  but d i d n ' t ?  

Professor  Wigner: Thank you very much. I agree with most everything 

D r .  S ton ie r  s a id .  The only problem i s  t h a t  he d i d  not emphasize t h e  poin t  

t h a t  t h e  gruesome p i c t u r e  which he  pa in ted  (and it i s  a t r u e  p i c t u r e  and 

a t r u l y  gruesome p i c t u r e )  app l i e s  i n  t h e  case t h a t  t h e r e  i s  no c i v i l  de- 

fense.  If t h e r e  i s  c i v i l  defense, t h e  s i t u a t i o n  i s  very, very  d i f f e r e n t ,  

and it i s  p a r t l y  f o r  t h i s  reason t h a t  we advocate a s t r o n g  c i v i l  defense. 
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Let me go t o  a f e w  s p e c i f i c  cases i n  which he d id  r e f e r  t o  t h e  Harbor 

Report. He sa id  t h a t  people w i l l  a c t  i n  an unsocial ,  or as our s o c i a l  

s c i e n t i s t s  say, i n  an a n t i s o c i a l  fashion,  and mentioned t h e  T i t an ic  d i s a s t e r  

The T i t a n i c  d i s a s t e r  was an a w f u l  d i s a s t e r ;  and people, many people, be- 

haved a n t i s o c i a l l y .  

oQvery  r e c e n t l y  i n  Oak Ridge) where people behaved very, very s o c i a l l y .  

And it i s  poss ib le  t o  envoke i n  people t h e  i n s t i n c t  t o  h e l p  t h e i r  neighbor 

r a t h e r  than  t o  go by them c a r e l e s s l y  and care  only f o r  themselves. This 

i s  one of  t h e  ob jec t ives  which we want t o  study, and we do know of  a 

number of condi t ions which make f o r  t h i s  a n t i s o c i a l  behavior as it has 

been descr ibed and a s  i t . a p p l i e s  very s t rong ly  i n  t h e  case of t h e  T i t an ic .  

A s  t o  t h e  Maginot Line, I do not agree with D r .  S ton ie r .  I th ink  t h e  

Maginot Line menta l i ty  induced t h e  French t o  be content ,  c lo se  t h e i r  eyes, 

and not t o  t r y  new measures, not t o  keep up with t h e  development of t h e  

world. 

mental i ty .  We have a c e r t a i n  r e t a l i a t o r y  force .  This i s  a l l .  We d o n ' t  

want t o  do anything e lse .  

Let me not ge t  i n t o  t h e  Hamburg d i s a s t e r ,  where I d i f f e r  perhaps from D r .  

S ton ie r ;  but ,  as  I mentioned, two f e e t  ea r th  cover would prevent t h e  -- heat  

from en te r ing  and i n  most cases t h e  cover would be very much t h i c k e r .  I 

come t o  t h a t  i n  a minute. 

I could quote more examples (one very, very t r a g i c  

S imi la r ly ,  - not t o  engage i n  c i v i l  defense i s  t h e  Maginot Line 

This i s  what reminds me of  t h e  Maginot Line. 

A s  far  as  I could understand D r .  Cavers, he mainly c r i t i c i z e d  our 

cost  es t imates .  I am i n  t h e  very favorable  p o s i t i o n  t h a t  I received yes- 

t e rday  an engineer ing design of  t h e  company, Holmes and Narver, on t h e  

t h e  costs .3  

i s  made on t h e  b a s i s  of present-day ar t  f o r  an occupation t ime of four  

weeks and with ample f a c i l i t i e s ,  i n  f a c t ,  wi th  f a c i l i t i e s  which they  oc- 

cas iona l ly  descr ibe  as unnecessar i ly  luxurious ; but  perhaps we should not 

debate whether they  a r e  unnecessary or  not unnecessary. Cer ta in ly  t h e  

amount of  water which they  have i s  four  times g r e a t e r  than  t h e  amount of  

water s t i p u l a t e d  by t h e  Office of C i v i l  Defense. The cos t  i s  i n  f a c t  

l a r g e r  than  t h e  cos t  of t h e  Harbor Report; but ,  as I emphasized, it i s  a 

. West Coast, f o r  a 5-x-5-mile region of De t ro i t  f o r  which they estimated 

Now Holmes and Narver i s  a cont rac t ing  f i r m ,  and the  es t imate  

f u l l  cos t .  It i s  so l a rge  t h a t  

companies' present  l e v e l .  Now, 

'Donald T. Robbins and David L. 
Grid Blast S h e l t e r  Concept f o r  
1223 (June 1965). 

it amounts t o  18% of the  cons t ruc t ion  

I do t h i n k  t h a t  t h e  cons t ruc t ion  

Narver, Jr., "Engineering Study f o r  Tunnel- 
a Por t ion  of Det ro i t ,  Michigan,'' ORNL-TM- 
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companies could extend t h e i r  f a c i l i t i e s  by 18%, and I don ' t  t h i n k  t h a t  

t h i s  would lead  t c  a s i g n i f i c a n t  d i s l o c a t i o n .  

- Dr. Weinberg: 

Professor Wigner: The cons t ruc t ion  of t h e  s h e l t e r .  

Dr. - Weinberg: For t h e  5-x-5? 
Professor Wigner: 

Which cost  \nlas 18$? 

No, f o r  t h e  75,000,000 people l i v i n g  i n  c i t i e s  of 

more than  200,000 people. Dr. Cavers s a i d  t h a t  t h e  cadre i s  t o o  small 

(50,000 people).  

an army of about 2-1/2 m i l l i o n  people. 

i n  error--which I don ' t  be l i eve  because a f t e r  all t hey  thought it over 

c a r e f u l l y  and d i d  not a r r i v e  a t  it from t h e  t o p  of t h e i r  heads. But  sup- 

pose t h e  number has  t o  be mul t ip l i ed  by 2 .  Well, t h a t  would mean t h a t  i n  

add i t ion  t o  t h e  2-1/2 m i l l i o n  people i n  t h e  armed fo rces  we would a l s o  

have a 100,000-person cadre of c i v i l  defenders.  I c a n ' t ,  f rankly ,  get  

t e r r i b l y  exc i t ed  about it. 

Well I don ' t  know whether it i s  t o o  small, but we have 

Suppose t h a t  t h e  Harbor Report was 

Dr. Cavers also mentioned t h a t  t h e  program can be implemented only 

by i n s t i l l i n g  f e a r  i n t o  t h e  people. 

t h a t  would b e f a l l  t h e  country if we had no c i v i l  defense i s  much more 

l i k e l y  t o  i n s t i l l  f e a r  i n t o  ourselves than  a reasonably executed program 

which w i l l  defend us. I j u s t  c a n ' t  see  t h a t  t h e  d i scuss ion  of t h e  unbe- 

l i e v a b l e  d i s a s t e r  t h a t  would b e f a l l  us i f  we had no c i v i l  defense i s  not 
i n s t i l l i n g  f e a r ;  whereas a program which i s  reasonable,  conducted i n  a 
pro fes s iona l  way does i n s t i l l  f e a r .  

so  far, t h e  hor ror  s t o r i e s  come from opponents of t h e  she l te r .  program. 

Am I r i g h t  t o  i n f e r  t h a t  Professor Cavers i s  j u s t  as much aga ins t  t h e  

a c t u a l  s ca re  s t o r i e s  which we hear every day from opponents of c i v i l  de- 

fense  as he  i s  a g a i n s t  t h e  hypo the t i ca l  s c a r e  s t o r i e s  which may be t o l d  

one day by t h e  advocates of t h e  s h e l t e r  program?] 

I t h i n k  d e s c r i p t i o n s  of t he  d i s a s t e r  

[It i s  i n  consonance wi th  t h i s  t h a t ,  

The f i n a l  po in t  of D r .  Cavers was t h a t  t h e  matter won't be done any- ' 

way. Well, I t h i n k  perhaps he i s  r i g h t  and perhaps h e  even con t r ibu te s  

t o  it. But I doubt t h a t  it i s  r i g h t  t o  claim t h a t  t h e  world as it is  i s  

t h e  bes t  world, and what we should be i n t e r e s t e d  i n  i s  not what w i l l  - hap- 

pen b u t  what we t h i n k  should happen. Thank you very much. 

D z  Weinberg: Thank you very  much, Dr. Wigner. Since Dr. Wigner has 

taken 7-1/2 minutes in s t ead  of 5 minutes, I t h i n k  it i s  only fa i r  for me 

t o  give an equal time t o  our f r i e n d s  on t h e  r ight-hand s i d e  of t h e  t a b l e .  
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Professor  Cavers: I f  our  populace were composed of people of t he  

temperament and a n a l y t i c a l  powers of D r .  Wigner, perhaps t h e  continuing 

successive doses of f e a r  t h a t  seem t o  me necessary t o  ge t  a program of 

t h e  kind he  has descr ibed of f  t h e  ground wouldn't be necessary.  But  I 

point  t o  the  facts--what has occurred i n  t h e  pas t .  I see  l i t t l e  reason 

t o  suppose t h a t  o the r  modes of persuasion a r e  going t o  be more e f f e c t i v e  

with respect  t o  t h e  kind of program t h a t  he has  i n  mind. I, of  course, 

have had no opportuni ty  t o  consider t h e  very i n t e r e s t i n g  tunne l  config- 

ura t ion  which he has i n  mind o r  t h e  engineering repor t  which has been 

provided f o r  i t .  I hope t h i s  w i l l  be ava i l ab le  publ ic ly .  

I t h i n k  the re  i s  a problem here  which has been b e t t e r  s t a t e d  than  I 

can do by Doctors Wiesner and York i n  t h e i r  S c i e n t i f i c  American a r t i c l e  

i n  October 1964, where they say:  

"Even with l a r g e  numbers of b l a s t  s h e l t e r s  b u i l t  and evenly 
d i s t r i b u t e d  throughout t h e  metropol i tan community, people 
would soon r e a l i z e  t h a t  s h e l t e r s  alone a r e  not enough. Acci- 
den ta l  alarms, even i n  t a u t l y  d i sc ip l ined  m i l i t a r y  i n s t a l l a -  
t i o n s ,  have shown t h a t  people do not always take  warnings 
se r ious ly .  Even i f  they d id ,  a 15-minute early-yarning pro- 
vides  l e s s  than  enough time t o  s e a l  t h e  populat ion i n  a s h e l t e r .  
Accordingly t h e  l o g i c a l  next s t e p  i s  then t o  l i v e  i n  and work i n  
b l a s t  s h e l t e r s ,  leading t o  s t i l l  f u r t h e r  d i s rup t ion  and d i s t o r -  
t i o n  of c i v i l i z a t i o n .  There i s  no l o g i c a l  t e rmina t ion  of  t h e  l i n e  
of reasoning t h a t  s t a r t s  i n  b e l i e f  i n  t h e  usefulness of f a l l o u t  
s h e l t e r s .  The l o g i c  of t h i s  attempt t o  so lve  t h e  problem of 
na t iona l  s e c u r i t y  leads  t o  a diverging s e r i e s  of even more gro- 
tesque measures. t '  

-. I t h i n k  t h a t  t h e r e  a r e  other  ways t o  pursue our s e c u r i t y  than  by 

measures of t h i s  s o r t  which over a long period of time would, it seems 

t o  me, i nev i t ab ly  b u i l d  up and preserve t h e  tens ions  and t h e  f e a r s  t h a t  

have charac te r ized  our  past  twenty years .  

D r .  - Weinberq: D r .  S t o n i e r ?  

Professor  S ton ie r :  Yes, I would l i k e  t o  say  a couple of  t h ings .  

F i r s t l y ,  I d o n ' t  t h i n k  Professor  Wigner and I a r e  i n  disagreement as 

f a r  as doing nothing being the  answer. It i s  - not commendable t o  say 

t h a t  you a r e  j u s t  not going t o  t h i n k  about t h e  p o s s i b i l i t y  of nuclear  

war--even t o  t h e  ex ten t  o F t h i n k i n g  se r ious ly  about a c i v i l  defense pro- 

gram. We should se r ious ly  th ink  about a c i v i l  defense program. And, 

as I indica ted ,  I am not opposed t o  all forms of c i v i l  defense.  For 

example, I th ink  we need t o  support f u r t h e r  research and development, 

\ 
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and we need to support t h e  kind of t h ings  you (Professor  Wigner) a r e  doing. 

I t h i n k  we need t o  support a f r ank  publ ic  information movement which pa in t s  

t h e  g r i s l y  p i c t u r e  t h a t  i s  l i k e l y  t o  r e s u l t  from a nuclear exchange. 

f e e l  t h a t  anybody who has looked c a r e f u l l y  a t  t h e  pos t a t t ack  conditions,  

o r  t h e  a t t ack  conditions themselves-- i f  he becomes f u l l y  cognizant of a l l  

t h e  kinds of problems which he i s  l i k e l y  t o  run i n t o - - w i l l  au tomat ica l ly  

increase  h i s  chances f o r  personal su rv iva l .  And t h a t  i n  i t s e l f  c o n s t i t u t e s  

a f i r s t  s i g n i f i c a n t  a c t .  

I 

If one considers t h e  Hamburg inc iden t ,  f o r  example, one can envision 

t h e  following s i t u a t i o n :  An a i r  b u r s t  over a c i t y  wi th  no s i g n i f i c a n t  

l o c a l  f a l l o u t .  I n  t h a t  case, t h e  worst t h i n g  t h a t  could happen i s  f o r  

people to rush down i n t o  t h e  kind of f a l l o u t  s h e l t e r s  t h a t  a r e  around now. 

These a r e  i n  t h e  basements of bu i ld ings  which a r e  going to ca tch  f i r e .  

Professor Wigner: You a r e  r i g h t .  

Professor S ton ie r  (cont inuing) :  This might not be t r u e  f o r  t h e  con- 

c r e t e  tunnels  which you have i n  mind. However, t h e r e  i s  one t h i n g  I d i d n ' t  

q u i t e  catch. Are t h e s e  tunne l s  in te rconnec ted?  

Professor Wigner: Yes. 

Professor S t o n i e r :  Now, what happens to a b l a s t  wave if  you have a 

ground b u r s t  h i t t i n g  at one p o i n t ?  

Professor  Wigner: There a r e  experiments on t h i s ,  experiments c a r r i e d  

out i n  England to determine what would happen i f  an explosion h i t  London 

and t h e  subway tunne l s .  I d i s l i k e  t o  say it because I d o n ' t  be l i eve  t h i s  

i s  conclusive, but t h e  evidence i s  t h a t  t h e  tunne l s  f o l d  back and s e a l  

themselves. A s  I say, I am not s a t i s f i e d  with t h e  evidence, bu t  what t h e  

evidence shows i s  t h a t  t h e  tunne l s  f o l d  back and s e a l  themselves. 

Professor S t o n i e r :  But  you have a ground shock involving an immense 

amount of energy. Also, as you know, energy i s  lost much more slowly 

t r a v e l i n g  along a tunnel  than  it i s  out i n  t h e  open. I can envis ion  t h e  

se r ious  p o s s i b i l i t y  of cleaning out t h e  whole system wi th  one ground bur s t  

of  a much smaller magnitude than  would be needed otherwise. 

Professor Wigner: Naturally,  we thought of t h i s .  The tunne l s  a r e  

not s t r a i g h t ,  but they  a r e  i n t e r r u p t e d  by so -ca l l ed  "breaks." And at t h e s e  

breaks, t h e  shock wave i s  a l s o  broken up and it does not pene t r a t e  f u r t h e r .  

Also, t h e r e  a r e  doors a t  t h e s e  breaks so t h a t  t h i s  contingency--which i s  a 



very  important and a very ser ious  one and which we want t o  study ve ry  

much f u r t h e r - - i s  not . .  . . . ( i n t e r r u p t i o n ) .  . . . . 
Professor  S ton ie r :  No, w e l l  I was obviously confused. The o ther  

ques t ion  I have is ,  you mentioned t h a t  two feet  o f  e a r t h  which w i l l  impede 

t h e  flow of h e a t ;  however, i n  most s h e l t e r s  you are going t o  have t o  do 

one of two th ings - -e i the r  provide an i n t e r n a l  oxygen supply or  cool a i r  

coming i n  from t h e  ou t s ide  s ince  it i s  t h e  superheated a i r  and t h e  con- 

duct ion along t h e  s h a f t  which i s  going t o  hea t  up t h e  a i r  in a s h e l t e r  

very f a s t .  I n  addi t ion ,  without proper v e n t i l a t i o n  i n  many c i t i e s  i n  t h e  

United S ta t e s . .  . . A s  you know, from submarine s tud ie s  and o ther  cases,  

when you confine people i n  a l imi t ed  space they  produce enough h e a t  [ fo r  

it] t o  become phys io logica l ly  i n t o l e r a b l e  wi th in  a day. 

Professor  Wigner: of course, you a r e  abso lu te ly  r i g h t ;  however, t h e  

cos t  and plans include a r e f r i g e r a t i o n  system which works on cooling t h e  

a i r  and pushing t h e  a i r  on t h e  bottom o f  t h e  tunne l  and d i s t r i b u t i n g  it 

(60'~ a i r )  and p u l l i n g  back t h e  a i r  on t h e  top,  t h e  h e a t  being deposi ted 

i n  water which i s  evaporated. Water i s  provided f o r  it. 
Professor  S ton ie r :  What i s  t h e  source o f  power? 

Professor  Wigner: Also included i n  t h e  cos t  a r e  gasol ine,  kerosene 

motors. These are important po in ts  which d i d  not escape us. 

- D r .  Weinberg: I perhaps t h i n k  I m i g h t  a sk  D r .  Taylor i f  he  would 

l i k e  t o  comment f o r  a couple of minutes and then  we w i l l  have a f r ee - fo r -  

a l l  among t h e  p a n e l i s t s .  

Wait a while.  

What w e  have had so  far  " a i n ' t  nothing yet." 

D r .  Taylor: I'll t r y  t o  p ick  out a couple of po in ts  t h a t  I a m  par -  

titularly concerned about. The one I guess I a m  most concerned about--I  

f e l t  t h i s  most s t rong ly  while  D r .  Cavers was t a l k i n g - - i s  t h a t  t h i s  idea  

t h a t  a l l  we have t o  consider  i s  var ious  ways i n  which we might be subjected 

t o  an a t t a c k  by t h e  Soviet  Union. I t h i n k  t h e  reason t h a t  I, u n t i l  f a i r l y  

r e c e n t l y  ( I ' d  say u n t i l  about a year ago), was not concerned enough about 

c i v i l  defense t o  do anything about it was because I agreed with t h i s  idea  

t h a t  it seemed t o t a l l y  i r r a t i o n a l  t h a t  w e  would a t t a c k  Russia and t h a t ,  

as long as t h e  s i t u a t i o n  i s  t h e  way it looks now, it seems very un l ike ly  

t h a t  Russia would suddenly s ta r t  an a l l - o u t  a t t a c k  on t h e  United S t a t e s .  

I a m  worried about something e l s e  which has developed most po in ted ly  

- 
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across  t h e  las t  year o r  two, and t h a t  i s  t h i s :  What happens when t h e r e  

a r e  s e v e r a l  count r ies  (as  t h e r e  a r e  today) which a r e  capable of making 

very l a rge  explosions and using them i n  a l o t  of very d i r t y  ways i n  which 

they  don ' t  announce they  a r e  going t o  a t t a c k ?  

once; they  d o n ' t  even d isp lay  who i s  doing t h e  a t t ack ing .  

had me most s t rong ly  convinced t h a t  we need a complete s h e l t e r  program, 

inc luding  some way of p r o t e c t i n g  c i t i e s ,  which means some form of blast  

s h e l t e r s ,  i s  t h i s :  I can see not j u s t  one or two, but e s s e n t i a l l y  an i n f i -  

n i t e  v a r i e t y  of ways i n  which even a very smal l  number of i nd iv idua l s  can 

b r i n g  pressure  t o  bear on a country through t h e  use of nuclear explos ives .  

Pressure can be appl ied  through t h r e a t  of an a c t  which i s  a r e s u l t  o f  

only a few hundreds of manyears of e f f o r t ,  t h e  r e s u l t  of which would k i l l  

i n  a very sho r t  t ime a t  l e a s t  10 mi l l i on  people. I simply do not s ee  any 

way of coping with t h i s  problem s h o r t  of a simultaneous s t a r t  i n  a very  

se r ious  way of a l l  of t h e  measures I advocated. I cannot leave  out  a 

s i n g l e  one before I f i n d  out t h a t  I am i n  very se r ious  t r o u b l e  i n  t r y i n g  

t o  cope with t h i s  problem of a very small number of people applying leverage 

aga ins t  a whole country, perhaps even t h e  e n t i r e  world. 

They don ' t  a t t a c k  a l l  a t  

The t h i n g  t h a t  

Now, t h e  o the r  t h i n g  I wanted t o  t a l k  about i s  t h e  mat te r  of cost .  

If I r e a l l y  believed t h a t  we could s e e  a way c l e a r  to s u r v i v a l  of t h e  

American system and a gradual g e t t i n g  back t o  a s t a t e  of normalcy even 

a f t e r  an a t t a c k  of some t ens  of thousands of megatons, by spending a 

$100 b i l l i o n  a year,  and I were r e a l l y  su re  t h a t  t h i s  i s  what it would 
cost ,  I would s t rong ly  advocate we do t h i s .  

a s i x t h  of t h e  gross n a t i o n a l  product. If one asks where can t h i s  come 

from, t h e r e  a r e  a g rea t  v a r i e t y  o€ th ings  which t h i s  country has and i s  

bui ld ing  and doing which I consider perhaps reasonable but c e r t a i n l y  as 

luxur i e s .  I don ' t  t h ink  it would cost  $100 b i l l i o n  a yea r ;  I th ink  t h e r e  

is s t rong  evidence t h a t  it would cost  about$lO b i l l i o n  per year f o r  pe r -  

haps t e n  years t o  give us an  extremely e f f e c t i v e  way of coping wi th  these  

t h r e a t s  of des t ruc t ion  of a l a rge  number of people by a very  few. 

b i l l i o n  d o l l a r s  a year i s  j u s t  a l i t t l e  b i t  more than  t h e  [amount Americans 

pay each year f o r  t h e  d i f f e rence  between a, $2000 car  and t h e  "average" car  

they  buy ] 

A $100 b i l l i o n  r i g h t  now i s  

Ten 

t 

. 
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Professor S t o n i e r :  There a r e  two l e v e l s  t h e  d iscuss ion  has been 

h i t t i n g :  one, of course, i s  t h e  t e c h n i c a l  one i t s e l f ,  and then  one i s  

more nontechnical.  

which r e l a t e s  to t h e  Maginot Line) i s  t h a t  t h e  French closed themselves 

i n t o  a very  s te reo typed  kind of pos i t i on .  

can do t h e  same th ing .  Now, it i s  hard to t e l l  whether it w i l l  f r eeze  

us i n t o  t h e  kind of p o s i t i o n  t h a t  Professor Cavers i nd ica t e s  ( a  warfare  

s t a t e ) .  I t h i n k  t h e r e  i s  'a r e a l  danger. I don ' t  know whether it would 

happen o r  not.  But I t h i n k  it i s  something t h a t  can not be dismissed 

- a p r i o r i .  

psychology. You see,  c i v i l  defense i n  a way appeals to t h e  bes t  i n  a 

man--he i s  p r o t e c t i n g  h i s  family, g e t t i n g  ready to defend h i s  country, 

and a l l  t h a t  s o r t  of t h i n g  ... It can c r e a t e  a kind of a war psychosis 

which i s  analogous to when t h e  drums s tar t  bea t ing .  

The poin t  I d id  wish to make e a r l i e r  though (and 

I t h i n k  a s h e l t e r  program 

Cer ta in ly ,  we saw i n  Germany a systematic developing of war 

We s t i l l  do not understand t h e  fo rces  which lead  to w a r .  I t h i n k  

it i s  a g rea t  ove r s impl i f i ca t ion  to consider t h e  problems t h a t  we have 

i n  t h e  middle of t h e  1960's as a ques t ion  of a se r ious  asymmetry between 

us and t h e  Sovie t  Union. I t h i n k  t h e i r s  i s  a s o c i e t y  i n  t r a n s i t i o n  j u s t  

as we are .  I t h i n k  i t  i s  a mistake not to recognize t h a t  t h e r e  a r e  

c e r t a i n  s o c i a l  dynamics changing t h e  na ture  of both coun t r i e s .  

D r .  - Weinberg: D r .  Wigner, would you l i k e  t o  respond? 

Professor  Wigner: I t h i n k  what D r .  S ton ie r  s a i d  i s  very, very t r u e ,  

and I very much agree with him, and I do t h i n k  t h a t  one must watch t h e s e  

th ings  very ca re fu l ly .  However, I do be l ieve  t h a t  t h e  d i f f e rence  between 

Germany, which wants to have m o r e  lebensraum, you remember, and t h e  United 

S t a t e s ,  which l i m i t s  immigration, i s  tremendous. We do not want to ex- 

tend our t e r r i t o r y ;  we do not want to have colonies;  we want to be l e f t  

alone; and t h i s  is ,  so  to say, t h e  motif of t h i s  country. And t h i s  i s  

what, I think,  w i l l  keep us from becoming b e l l i g e r e n t  and w i l l  keep us 

from embarking on adventures. And i n  t h i s  I have r e a l l y  f u l l  and complete 

confidence. I have seen Germany, I l i v e d  the re ,  and I know how it was 

done. It was done by arousing t h e  greed of t h e  people. We c a n ' t  arouse 

t h e  greed because we a r e  w e l l  off and happy as we a re ,  and, i n  add i t ion  

t o  t h a t ,  we j u s t  don ' t  want more people. 

? 

i 
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D r .  - Weinberg: I t h i n k  I w i l l  ask perhaps f o r  t h e  group on my right 

and my l e f t  to prepare,  say, two more minutes of c los ing  statement and 

then  we w i l l  ask t h e  audience to address quest ions t o  t h e  p a n e l i s t s .  Dr. 
Cavers, would you l i k e  t o ?  

Professor  Cavers: I have been bui ld ing  up a few poin ts .  The s t a t e -  

ment which D r .  Wigner has  j u s t  made, I th ink ,  gives poin t  to t h e  concern 

t h a t  I have been expressing. Our b a s i c  psychology I t h i n k  very proper ly  

i s  described by him as : "We want t o  be l e f t  a lone."  What we don ' t  want 

i s  to have a continuous t h r e a t  to our exis tence,  which would be cons tan t ly  

b u i l t  up by t h e  push t h a t  would be necessary to get  publ ic  support  f o r  t h e  

kind of programs t h a t  we have been considering. 

becomes i n t o l e r a b l e  t h a t  we would be g e t t i n g  tougher and tougher.  Not 

because we a r e  greedy but  we want to be l e f t  a lone.  

It i s  when t h a t  t h r e a t  

Now i n  connection with t h e  cost  f a c t o r ,  I won't argue t h a t  we couldn ' t  

a f fo rd  it. By p r a c t i c i n g  one form or another of a u s t e r i t y ,  such as fewer 

schools and h o s p i t a l s  and not having to purchase our cars  year ly ,  we can 

a f fo rd  a s h e l t e r  system. But  what I am emphasizing t h e  cos t  f a c t o r  f o r  

i s  to emphasize t h e  problem of publ ic  persuasion which, it seems to me, 

has been wished away thus  far  by most of t he  advocates of much l a r g e r  

programs. We have had p len ty  of publ ic  education t h a t  nuclear  war i s  a 

t e r r i b l e  t h ing .  It i s n ' t  t h a t  people haven ' t  been t o l d  t h a t ;  it i s  t h a t  

t h e y  don ' t  l i k e  t h e  kind of response which has been urged upon them as 
t h e  way t o  meet it. 

Now, D r .  Taylor 's  dramatic scenario i s  one which I suspect  w i l l  be 

a f f l i c t i n g  more and more people as t h e  Soviet  menace seems to be dying out .  

I have two comments t o  make on it. I n  t h e  f i r s t  place,  it seems t o  me an 

exce l len t  example of t h e  pessimism I mentioned concerning o the r  people ' s  

i n t en t ions  and th inking .  The o ther  element i n  it i s  t h a t ,  i f  we were t o  

be t h e  vict ims of t he  machinations of some small  s i n i s t e r  na t ion  o r  group, 

we would be caught, because of i t s  very unprecedented nature ,  o f f  our 

I 

'J 

,- 

guard. I could not imagine g e t t i n g  t h e  populat ion i n t o  t h e  s h e l t e r s  i n  
t ime to meet t h a t  kind of a t t ack .  The kind of s i t u a t i o n  t h a t  a l e r t s  t h e  ' 

population i s  a continued t ens ion .  This would be a b o l t  from t h e  blue,  

and everybody would be caught unawares. 

f- 

. 
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D r .  - Weinberg: Eugene, would you l i ke  t o  say something before  w e  

ask. .  . 
Professor  Wigner: I r e a l l y  have very l i t t l e  t o  say. I do not be- 

l i e v e  of course, t h a t  we should cu t  down on schools and h o s p i t a l s  t o  

e s t a b l i s h  a c i v i l  defense program, and w e  have not cut  down on schools and 

h o s p i t a l s  when we es tab l i shed ,  f o r  instance,  t h e  space program, which i s  

q u i t e  comparable i n  magnitude wi th  t h e  c i v i l  defense program. I never heard 

t h a t  we had t o  cu t  down on schools .  There i s  perhaps one more point  t h a t  

I would l i k e  t o  b r i n g  up. To r e l y  only on de ter rence  seems t o  me--and I 

am sure D r .  S ton ie r  a t  l e a s t  agrees with me--seems t o  m e  t o  be cont ra ry  

t o  our e t h i c s .  To say t h a t  if  you do something wrong we w i l l  k i l l  20 

mi l l i on  innocent people i s  not i n  conformity wi th  our e t h i c s .  It i s  not 

t h e  way I wish t h i s  country t o  a c t .  It i s  much b e t t e r  i f  we t r y  t o  pro- 

t e c t  ourselves ,  minimize our lo s ses  by defensive measures, r a t h e r  then  

by r e t a l i a t i o n ;  and t h i s  i s  perhaps t h e  l a s t  t h i n g  I would l i k e  t o  say. 

I t h i n k  perhaps now we might - D r .  Weinberg: Thank you ve ry  much. 

c a l l  on members of t h e  audience t o  address quest ions t o  any of t h e  p a n e l i s t s  

Perhaps you can r i s e  and i d e n t i f y  yourselves and then say t o  whom your 

ques t ion  i s  addressed. 

My name i s  [ D r . ]  George Stanfords from Argonne National Laboratory. 

I have, I guess it would be, a two-part ques t ion  f o r  D r .  Wigner. Towards 

t h e  end of  t h e  Pro jec t  Harbor Summary t h e r e  i s  a l i s t  of  ways suggested 

- f o r  f u r t h e r i n g  publ ic  acceptance of t h e  c i v i l  defense program. There 

F it was d e l i b e r a t e  or an overs ight .  And t h a t  i s  no where i n  t h e  l i s t  d id  
seems t o  me t o  be an omission from t h a t  l i s t  and I wanted t o  ask whether 

I f i n d  t h e  suggest ion t h a t  publ ic  acceptance might be fu r the red  by some 

s o r t  of evidence t h a t  a c i v i l  defense program would be (could be o r  would 

be) t i e d  i n  with progress away from t h e  p o s s i b i l i t i e s  of war. 

hear me? 

Can you 

Professor  Wigner: No, t h e  l a s t  f i v e  words I could not hear .  

- D r .  Weinberg: He was asking f o r  evidence t h a t  c i v i l  defense could 

be t i e d  i n  with evidence t h a t  we were t r y i n g  t o  move away from t h e  poss i -  

b i l i t y  of a war. I s  t h a t  c o r r e c t ?  
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D r .  - Stanfords:  R i g h t .  So, my ques t ion  is ,  was t h i s  an oversight ,  

and, if  so, do you t h i n k  t h a t  acceptance of c i v i l  defense m i g h t  be f u r -  

thered  by, f o r  instance,  advocating expenditure of an equal  amount of 

money ( l i k e  $10 b i l l i o n  a year)  on work such as t h e  A r m s  Control and 

Disarmament Agency i s  doing? So, my quest ion is ,  would you advocate such 

an expenditure along w i t h  a c i v i l  defense program? 

- D r .  Weinberg: To paraphrase t h e  ques t ion  ( I  t h i n k  I have it cor- 

r e c t l y ) ,  do you advocate coupling expenditures f o r  c i v i l  defense wi th  ex- 

pendi tures  f o r  more p o s i t i v e  ac t ions  i n  t h e  d i r e c t i o n  of arms con t ro l  

on a do l l a r - fo r -do l l a r  b a s i s ?  

Professor  Wigner: I would advocate work on disarmament. I th ink  

disarmament i s  only a manifestat ion of l e s s  c o n f l i c t ,  l e s s  ha t red ,  l e s s  

antagonism between governments, and I would advocate, by a l l  means, every 

poss ib le  measure which can f-urther t h i s  purpose. 

it would be poss ib le  t o  do t h a t  on a do l l a r - fo r -do l l a r  b a s i s  j u s t  as I 

do not be l ieve  t h a t  you can spend as  much on t h e o r e t i c a l  physics a s  on 

high-energy physics.  It i s  j u s t  not poss ib le  and not p r a c t i c a l .  But ,  

sure ly ,  D r .  Taylor emphasized very s t rong ly  t h a t  t h e  u l t imate  purpose i s  

not c i v i l  defense.  The u l t imate  purpose i s  t r u e  peace. 

I do not be l ieve  t h a t  

- D r .  Weinberg: D r .  S ton ie r?  

Professor  S ton ie r :  I would l i k e  very much t o  address myself t o  

t h a t  po in t  because I th ink  you have h i t  on something t e r r i b l y  important.  

A s  I view t h e  problem, the re  i s  a tremendous gap between our phys ica l  

technology, which i s  very advanced, and our s o c i a l  technology, which i s  

s t i l l  coping with t h e  equivalent  of t h e  phlogis ton theory.  What we need 

t o  do - i s  spend $10 b i l l i o n  a year t o  s e t  up, f o r  example, a National 

I n s t i t u t e  of Soc ia l  S tudies  along t h e  l i n e  of t h e  National I n s t i t u t e s  of 

Health.  We need t o  infuse  l a r g e  sums of money i n t o  t h e  s tud ie s  r e l a t i n g  

t o  s o c i a l  problems ( t h e  kind of s tud ie s  t h a t  you a r e  doing, Professor  

Wigner, where you were w i l l i n g  t o  take  a s a b b a t i c a l  t o  go away from physics 

and study what t o  a l a r g e  ex ten t  i s  a s o c i a l  problem). 

s ee  it. 

a s e r i e s  of seminars--"How To Spend $10 B i l l i on . "  

spend $10 b i l l i o n  on s h e l t e r s ,  which I consider f a i r l y  foo l i sh ,  i f  I could 

ge t  $10 b i l l i o n  on r e a l l y  ge t t i ng  a t  the  core of the  problem of t h e  

I would love t o  

And i f  you don ' t  know how t o  spend $10 b i l l i o n  a t  f i r s t ,  you have 

You know, I would g l ad ly  

7' 
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mid-twentieth century, v>. , t h e  m i l i t a r y  technology has outpaced our  

s o c i a l  technology, and how a r e  we going to c lose  t h a t  gap? 

D r .  - Weinberg: I t h i n k  most of us w i l l  agree to t h i s .  We do have 

some d is t inguished  s o c i a l  s c i e n t i s t s  i n  t h e  audience. Perhaps they  would 

l i k e  t o  comment on what they  would do with $10 b i l l i o n  besides r a i s e  t h e i r  

s a l a r i e s .  D r .  Bobrow, would you l i k e  to comment on t h i s ?  

D r .  Bobrow: Ten b i l l i o n  a year seems u n r e a l i s t i c  i n  view of our - 
present  funding from t h e  Oak Ridge National Laboratory. 

D r .  - Weinberg: Did you hear  t h a t  out t h e r e ?  It seems u n r e a l i s t i c  

i n  view of t h e  present  c a r e f u l  spending of t h e  s o c i a l  s c i e n t i s t s  a t  t h e  

Oak Ridge National Laboratory. Is  t h e r e  a ques t ion  back t h e r e ?  Perhaps 

you could s tand  and speak loud and c l e a r  because t h a t  mike i s  r e a l l y  not 

a very good one. 

. -\ 

. 

My name i s  [El ias  P.] Gyftopoulos from MIT. I would l i k e  t o  address 

my ques t ion  to Professor Wigner. I n  one of your conclusions, you seemed 

to i n d i c a t e  t h a t  s h e l t e r s  would p r o t e c t  mi l l ions  of l i v e s  f o r  one month, 

and t h e  cost  was based on t h i s  one-month b a s i s .  I m p l i c i t  i n  t h i s  con- 

c lus ion  i s  t h a t  t h e r e  w i l l  be no f u r t h e r  a t t a c k  a f t e r  one month, which 

implies t h a t  we a r e  c e r t a i n  t h a t  t h e  enemy w i l l  be, of course, incapaci-  

t a t e d  and s ince  we a r e  so  c e r t a i n , s o  i s  t h e  enemy about h i s  own resources.  

And i f  t h i s  i s  t r u e ,  why then  would he  dare a t t a c k  us? 

D r .  - Weinberg: Could you repea t  t h e  question, Eugene? 

Professor Wigner: No, I could not .  

D r .  Weinberg: Well, I only got p a r t  of t h e  question, t h a t :  why do 

you s t o p  a t  one month? What prevents t h e  a t t a c k e r s  from continuing a f t e r  

one month? 

Professor Gyftopoulos : Well, if t h e  s h e l t e r s  \ would be adequate f o r  

on ly  one month, and t h a t ' s  what we need, t h i s  implies t h a t  af%er one month 

t h e r e  w i l l  be no f u r t h e r  a t t ack .  Now we a r e  counting on it. 

D r .  - Weinberg: We a re  what? 

Professor Gyftopoulos: Counting on it. I mean t h a t  i s  how we a r e  

making our ca l cu la t ions .  We a re  r e ly ing  on t h i s  f a c t .  This implies t h a t  

we a r e  c e r t a i n  t h a t  t h e  enemy would be wiped out,  and the re fo re  t h e  enemy 

must a l s o  be c e r t a i n  about it himself,  t h a t  he w i l l  be wiped ou t .  So i f  
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he  i s  s o  c e r t a i n  t h a t  he w i l l  be wiped out so t h a t  he cannot a t t a c k  us 

again a f t e r  a month, why would he dare a nuc lear  a t t a c k  i n  t h e  f i r s t  p l ace?  

Professor Wigner: I t h i n k  you poin t  t o  a very important weakness 

of. .  . 
D r .  Weinberg: Excuse me, d id  everybody hear  t h e  ques t ion?  W i l l  you 

repea t  t he  question, Eugene? 4 

Professor Wigner: Yes, t h e  ques t ion  i s  t h i s :  I t a l k e d  only about 

t h e  one-month s h e l t e r i n g  per iod  and sa id ,  and implied, t h a t  a f t e r  one 

month no f u r t h e r  a t t a c k  would come. Does t h i s  mean t h a t  I assume t h a t  

t h e  enemy's aggressive or offens ive  system w i l l  be wiped out during t h a t  

month and i f  it w i l l  be wiped out w i l l  our of fens ive  system not be wiped 

out a l so?  A very  important, very  d i f f i c u l t  ques t ion  which po in t s  t o  one 

of t h e  weaknesses of o w  present  t h ink ing .  answer i s  p a r t l y  t h a t  I 

do t h i n k  t h a t  even i f  t h e  h o s t i l i t i e s  l a s t e d  f o r  only a few days people 

w i l l  somehow be sobered up. P r inc ipa l ly ,  however, I hope t h a t  t h e  f a c t  

t h a t  t h e  United S t a t e s  would surv ive  w i l l  d iscourage an a t t a c k  i n  t h e  

f i r s t  p lace .  I n  o t h e r  words, I consider t h e  most important r e s u l t  of 

an e f f e c t i v e  c i v i l  defense system not t h a t  it keeps us a l i v e  ( t h a t  it 

p r o t e c t s  us from a t t a c k  f o r  one month) bu t  t h a t  it a l toge the r  discourages 

a t t a c k .  Because you c a n ' t  de fea t  t h e  country, you c a n ' t  conquer it, you 

do something e l s e .  Improve the  schooling system or t h e  h o s p i t a l s  or 

something e l s e  i n  your own country. And t h a t  i s  all f o r  t h e  good. If 

t h i s  does not work and i f  a country j u s t  t h e  same a t t a c k s ,  us, it i s  t r u e  

t h a t  unless i t s  aggressive power i s  wiped out a f t e r  one month, we a r e  i n  

g rea t  t roub le .  However, most o f  it w i l l  probably be wiped out .  A t  m y  

r a t e ,  it i s  not c l e a r  why t h e  a t t a c k i n g  country should save up much of i t s  

aggressive fo rce  and expose it t o  our d e s t r u c t i v e  s t r eng th .  It would 

probably shoot most o f  what it has  a t  once. I cannot be abso lu te ly  su re  

t h a t  it would and t h i s  c o n s t i t u t e s  a problem which I don' t  want t o  deny. 

a. Weinberg: D r .  Cavers. 

Professor Cavers: If I might add a word t o  t h a t  and thereby  get i n  

something I l e f t  out e a r l i e r .  This i s  an example, I th ink ,of  t h e  f a c t  

t h a t  we have got t o  look upon t h e s e  problems from the  standpoint of both 

t h e  p r i n c i p a l  p a r t i c i p a n t s .  We may t h i n k  of ourselves as invulnerable,  

and t h e r e f o r e  t h i n k  t h e r e  i s  no g r e a t  l i ke l ihood  of anybody th rea t en ing  us. 

. -  
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A t  t h e  sane t i m e  from t h e  o ther  person 's  stb,ndpoint w e  may not seem j u s t  

as re l iab le  as w e  seem t o  ourselves;  w e  might seem a menace, p a r t i c u l a r l y  

during t h a t  per iod when w e  are achieving t h i s  i nvu lne rab i l i t y .  

panels  of t he  P ro jec t  Harbor s tud ie s  repor ted  (and t h i s  I th ink  i s  a l s o  

re levant  t o  D r .  Taylor 's  suggestion of a $10 b i l l i o n  program)--one panel  

pred ic ted  t h a t  a c i v i l  defense program of $10 b i l l i o n  o r  more a year  

would be viewed by the Sovie ts  as a m i l i t a r y  t h r e a t ,  t h a t  i t  would be  

viewed as a war l ike  and provocative a c t .  I d o n ' t  t h i n k  we can overlook 

t h a t  as one of t h e  poss ib l e  consequences of our pursuing our  defense i n  

t h i s  manner. 

One of t h e  

D z  Taylor: Could I have t h i r t y  seconds? 

D r .  - Weinberg: Go ahead, D r .  Taylor. 

- D r .  Taylor: 

Cavers j u s t  s a i d .  

which we could make it, I th ink ,  q u i t e  c l e a r  t o  t h e  Soviet  Union t h a t  t h e  

reason w e  were spending $10 b i l l i o n  a year ( o r  $5 b i l l i o n  a year)  on a 

c i v i l  defense program had nothing t o  do with an an tagon i s t i c  f e e l i n g  

toward Russia, and t h a t  i s  t o  ask  h e r  t o  j o i n  us i n  t h e  e f f o r t .  

t o  m e  t h a t  many of t h e  reasons f o r  a l a rge  c i v i l  defense e f f o r t  a r e  equal ly  

s t rong  i n  Russia, f o r  exac t ly  t h e  same reasons as they  a r e  i n  t h e  United 

S t a t e s ,  and t h a t  t h e  reasons can be so  c l e a r l y  displayed i n  ord inary  

language t h a t  they  would be convincing, not only t o  each other ,  but a l s o  

t o  t h e  res t  of t h e  world. I be l i eve  some j o i n t  undertaking which a t  l e a s t  

examines some of t h e  t e c h n i c a l  problems should be ca r r i ed  out .  I am not 

proposing a cos t - shar ing  e n t e r p r i s e  with t h e  Soviet  Union, bu t  an ana lys i s  

of some t e c h n i c a l  aspec ts  of t h e  problems of c i v i l  defense.  I see  no loss 

i n  United S t a t e s  s e c u r i t y  by making some of t h e  a t t a c k s  on t h e  problem 

j o i n t l y  w i t h  t h e  Sovie t  Union. This i s  no panacea f o r  th i s  problem of 

exh ib i t i ng  some war l ike  aspect  t o  somebody who w i l l  t a k e  it t h a t  way, bu t  

I t h i n k  it would h e l p  a good dea l .  

i n t e rna t iona l i zed  aspec ts  of  a l l  t hese  measures. 

I want t o  make j u s t  one comment on what Professor  

It seems t o  m e  t h a t  t h e r e  i s  a t  l e a s t  one way by 

It seems 

. 

That i s  why I keep harping on t h e  

Professor  Wigner: Let me add one sentence t o  t h i s ,  namely, t h a t  we 

do spend $60 b i l l i o n  a year  on our defense.  

of  t h i s  by real  defense which i n  no way can be  used f o r  aggression, I don ' t  

s ee  how t h i s  can alarm anybody. 

If we rep lace  $10 b i l l i o n  
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Professor S t o n i e r :  

D r .  - Weinberg: D r .  S ton ie r .  

Professor  S ton ie r :  Because I t h i n k  u n t i l  such a time as  when t h e r e  

I s t rong ly  disagree wi th  t h a t .  

e x i s t s  a t r u e  accord between us and t h e  Russians, and we can toge the r  

maintain a s a f e  wor ld- -unt i l  such a time, we a r e  i n  a s t a t e  of considerable 

p o t e n t i a l  h o s t i l i t y ,  although f o r  t h e  moment it has  calmed down. We d o n ' t  

know what p a r t i c u l a r  inc ident  could s e t  it o f f  again.  There a r e  na t ions  

which would be de l igh ted  t o  make t roub le  between us and them and perhaps 

w i l l .  The t h i n g  ge t s  t o  be t e r r i b l y  " i f f y "  so  t h a t  if  we suddenly. .  . . 
How would we view it i f  t h e  Russians suddenly went ahead with a b i g  c i v i l  

defense program? 

t h i s  country saying, "Aha! They a r e  g e t t i n g  ready t o  carve us up. Maybe 

they  have an a n t i m i s s i l e  m i s s i l e  system a l r eady  and t h e r e f o r e  they  have 

t h e  edge on us." And you know, it w i l l  be l i k e  t h e  m i s s i l e  gap, or any 

o the r  r e a l  or imagined inequa l i ty  i n  armaments. If e i t h e r  s i d e  engages i n  

a c i v i l  defense program, t h e  response w i l l  be f o r  t h e  o t h e r  s i d e  no$ only 

t o  get  more c i v i l  defense but a l s o  t o  worry t h a t  t h e i r  r e t a l i a t o r y  a t t a c k  

p a t t e r n  i s  no longer c red ib l e .  So, t hey  a r e  going to have t o  up t h e  mega- 

tonnage de l ivered .  My main f e a r  a s i d e  from whether t e c h n i c a l l y  c i v i l  de- 

I am sure  t h e r e  would be q u i t e  a number of voices i n  

fense  i s  sound or not i s  whether c i v i l  defense may not simply lead  t o  a 

f u r t h e r  e s c a l a t i o n  of t h e  arms race.  And, i f  so, we a r e  spending an 

awfully l o t  of money i n  t h e  wrong d i r e c t i o n .  Inc iden ta l ly ,  one o the r  

f i g u r e :  How much a r e  we spending on t h e  A r m s  Control and Disarmament 

Agency? I th ink  t h e  f i g u r e  i s  only 15 mil l ion .  It i s  absurd! 

Professor Wigner: Exact ly  t h e  amount which t h e  A r m s  Control and 

Disarmament Agency wanted. There w a s  not a penny sub t r ac t ed  from it. 
Professor S t o n i e r :  Yes, I know, but  as far as I a m  concerned t h a t  

i s  simply because pub l i c  climate and pub l i c  education has not moved 

s u f f i c i e n t l y  far  along. I a m  not kidding when I say t h a t  I can envis ion  

a disarmament program involving s e v e r a l  b i l l i o n  d o l l a r s  a year .  Just 
massive s tudent  exchanges, with us foo t ing  t h e  b i l l ,  could run i n t o  t h a t  

kind of money. 

Professor Wigner: The exchange of s tuden t s  i s  a wonderful t h ing .  

We w i l l  s e e  whether t h e  Russians w i l l  accept Why don ' t  you propose it? 
it. Wonderful idea.  You propose it. If t h e  Russians accept it, I 

w i l l  give you a hundred d o l l a r s  r i g h t  t h e r e .  

c 
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D r .  - Weinberg: I t h i n k  t h e r e  i s  a question back t h e r e .  

.a. 

r 
L 

I am A .  J. Smith. 

- D r .  Weinberg,: Could you t r y  it without t h e  mike? The mike doesn ' t  

seem t o  work very w e l l - - j u s t  shout. 

Mr. Smith: Can you hear me? 

D r .  - Weinberg: Yes. 

M r .  Smith: I am A. J. Smith, a s h e l t e r  owner from Albuquerque, and 

It seems t o  me from l i s t e n i n g  t o  t h e  

- -  

- -  
I j u s t  want t o  make an observation. 

pane l  t h a t  t h e  b e s t  i nd iv idua l  s t r a t e g y  i s  t o  b u i l d  your own s h e l t e r  while 

at t h e  same time v i o l e n t l y  oppose c i v i l  defense. (Laughter) 

D r .  - Weinberg: You a l l  heard t h e  statement t h a t  t h e  panel seems t o  

have persuaded t h e  gentleman from Albuquerq ue t h a t  i nd iv idua l  s h e l t e r s  

a r e  more e f f e c t i v e  than  pub l i c  s h e l t e r s .  Would you care  t o  enlarge on 

t h i s ?  Ques t ion?  

D r .  - Herbert E. Parker (BMI, P a c i f i c  Northwest Laboratory) : May I 
address a ques t ion  t o  you, D r .  Weinberg? Did you d e l i b e r a t e l y  s e t  up 

t h i s  meeting t o  support one of t h e  major po in t s  of t h e  oppos i t ion?  I 

r e f e r  t o  t h e  a n t i s o c i a l  behavior under s t r e s s ,  a f a c t o r  t h a t  was mentioned 

e a r l i e r .  It i s  very hot  and th i r s t -making  i n  t h i s  room; bes ides ,  t h e  

p r iv i l eged  people a r e  enjoying cool  water.  

f o r e  our normal behavior w i l l  break down and we come and take  it away 

from you. 

. 
It w i l l  not be t o o  long be- 

D r .  - Weinberg: I t h i n k  D r .  Parker po in t s  out a ser ious  shortcoming 

i n  this p a r t i c u l a r  s h e l t e r ,  namely, t h a t  it i s  not equipped with t h e  v e n t i -  

l a t i o n  system and t h e  water system t h a t  D r .  Wigner envisaged. And, t h e r e -  

fo re ,  i n  view of t h e  l a t eness  of t h e  hour, I t h i n k  we s h a l l  unfortunately 

and unhappily have t o  b r ing  t h e s e  proceedings t o  a close.  

t o  exerc ise  my prerogat ive  as chairman, however, t o  make t h e  following 

observation. The ques t ions  which were being discussed here t h i s  evening 

a r e  deeply important. 

they  a f f e c t  each one of us .  They w i l l  a f f e c t  our ch i ldren  and our grand- 

chi ldren.  

evening, I could not he lp  t o  be s t r u c k  with t h e  f a c t  t h e  debate was b r i l -  

I would l i k e  

They go t o  t h e  root  of our s o c i e t y ' s  su rv iva l ;  

I suppose i n  th ink ing  of t h e  d iscuss ions  t h a t  we had t h i s  

l i a n t ,  t h e  arguments were presented persuas ive ly ,  t h e  po in t s  were made i n  
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t e l l i n g  fash ion .  But I t h i n k  somehow t h a t  i s s u e s  of t h i s  s o r t  a r e  too  

important t o  be decided by pub l i c  debate. 

and p a r t i c u l a r l y  Mr. Blizard  who conceived t h i s  symposium, has done all 

of us a very g rea t  s e r v i c e  by a r ranging  t h i s  publ ic  debate.  The publ ic  

debate i t s e l f  does not s e t t l e  t h e  i s sues  o r  present them i n  d e f i n i t i v e  

fash ion;  I hope, r a t h e r ,  t h a t  it encourages each of you t o  t h i n k  about 

t hese  ques t ions  and t o  read  t h e  Harbor Report, which was d i s t r i b u t e d  

t o  a l l  t h e  members of t h e  American Nuclear Society,  and make up your 

own minds as t o  whether o r  not you be l i eve  t h a t  t h e  arguments presented 

t h e r e  a r e  convincing. I be l i eve  t h a t  few i s sues  f a c i n g  our country t o -  

day a r e  as important as t h i s  one and on no i s s u e  i s  t h e r e  a g r e a t e r  

s t ake  i n  each of us as c i t i z e n s  of t h e  United S t a t e s  coming t o  a c o r r e c t  

dec is ion .  I want t o  thank each of our p a n e l i s t s  f o r  spending h i s  time 

he re  imparting t o  you h i s  wisdom as he sees  it on t h i s  very  knot ty  prob- 

lem, and I want t o  thank each of you f o r  t h e  forebearance which you have 

shown on a hot  and s t u f f y  n ight  i n  a very l a r g e  but unequipped s h e l t e r .  

Thank you very much and good n igh t .  

I t h i n k  t h a t  t h e  Society,  

i 
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